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PART - I 
S U M M A R Y 
AZASTEROIDS 
Previous work from our laboratory had described the 
Beckmann rearrangement and the Schmidt reaction of several 
steroidal ketoximes and ketones,respectively in order to 
prepare azastroids of probable biological potential. The 
work was mainly concerned with the cholestane and stigmastane 
series and as a consequence a large number of the then unknown 
azasteroids were synthesized. 
In continuation, some new hitherto iinknown azasteroids 
in the cholestane series have been prepared from 4-chloro-
cholest-4-en-3-one (CCGCXXX), its 4-acetoxy (CCCCXXXI), 
4-hydroxy (CCCCXXXII) analogues, 5a-cholestan-4-one (CGCCXXXIII) 
and 4p,5-epoxy-5p-cholestan-3-one (CCCCXXXIV). The results 
are summarized below: 
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PART - II 
STEROIDAL TBTRAZOLES 
Recently, steroidal tetrazoles have iDecorae a subject 
matter of interest because of their biological importance. 
As a resiilt, synthesis of steroidal tetrazoles has aroused 
the interests of organic chemists and several papers have 
appeared recently. Present work is an extension of the 
same efforts, and describes the reaction of several easily 
accessible steroidal ketones with an excess of hydrazoic 
acid in the presence of boron trifluoride as the catalyst. 
The steroidal ketones subjected to the above reaction 
conditions are 4-chlorocholest-4-en-3-one (CCCCXXX), its 
4-bromo (CXXIX), 4-acetoxy (CCCCXXXI), 4-hydroxy (CCCCXXXII) 
4-methoxy (CCCCXLIII) analogues and 4p,5-epoxy-5,p-cholestan-
3-one (CCCCXXXIV). The products have been characterized on 
the basis of their spectral properties. The following flow 
sheets embody the outcome of the study. 
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PART - III A 
STEROIDAL THIAZOLES 
The manifold biological and physiological activities 
attached with the steroidal thiazoles have drawn the attention 
of chemists towards their synthesis. Substituted thiazoles 
are reported to be used as analgesic, local anaesthetic, 
antipyretic and possessed antimicrobial and antibacterial 
activities. Motivated by the repoirted biological and 
therapeutic properties, a lai^e number of steroidal thiazoles 
have been synthesized. As an extension to these works an 
attempt to synthesize hitherto unknown steroidal thiazoles 
has been made. For this purpose 4p,5-epoxy-5P-cholestan-3-one 
(CCCCXXXIV) was allowed to react with thiourea and thioacetamide 
The products thus obtained were characterized on the basis of 
the spectral evidences. The resxilts are summarized below: 
CQHiy 
Thiourea 
EtOH 
(CCCCXXXIV) (CCCCLIII) 
- xiii -
8^17 9 8 % 7 
(CCCCXXXIV) 
Thio ac et amide 
EtOH 
S 
OEr 
(CCCCLV) 
9 8 % ? 
W.s' OH 
CH s 
(GCGCLYI) 
PART - III B 
MISCELLANEOUS REACTIONS 
( i ) As an extension of the previous work on steroidal 
pyrazole from our laboratory,we subjected 4p,5-epoxy-5p-
cholestan-3-one (CCCCXXXIV) to phenylhydrazine-acetic acid 
reaction. The products (CCCCLVI) and (CCCGLVII) obtained 
are characterized on the basis of the spectral properties. 
(CCCCXXXIV) 
(CCCCLVI) (CCCCLVII) 
(ii) 5-Epoxy-5pChoiestan-3-one was treated with 2 mole 
equivalent of perbenzoic acid using p-toluenesulphonic acid 
as the catalyst to see the effect of 4p,5p~epoxide on the 
course of the reaction. The products (CCCCLIX), (CCCCLX) and 
(CCCCLXI) obtained were characterized on the basis of spectral 
properties.. 
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(iii) In an attempt to prepare steroidal thiazolidinone 
derivative, 3p~chloro-5,6a-epoxy-5a~cholestane (CCCGLXIII), 
its 3p-hydroxy (CCCCLXIY) and 3p-acetoxy (CCCCLXV) analogues 
were subjected to the reaction with phenyl isothiocyanate 
in dimethylformamide in the presence of catalytic amount of 
lithium chloride. It is interesting to note that from all 
the three starting epoxides (CGGGLXIII-GGGGLXV) same single 
product was obtained. 
The epoxycholestane (GCCCLXIII) when refluxed with 
lithium chloride in dimethylformamide afforded three products. 
However, use of phenyl isothiocyanate in dimethylformamide led 
to no reaction. Thus demonstrating that phenyl isothiocyanate 
and lithium chloride play a cumulative role in furnishing the 
enone (XLII). 
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(iv) In order to get steroidal oxazolidine, 6p-chloro-5a-
hydroxycholestane was treated with potassium thiocyanate in 
dimethylformamide. Along with the expected product(GGGLXXIII) 
four other conipo\inds have been isolated and characterized 
with the help of the spectral properties and comparison with 
authentic samples where available. 
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PART - IV 
MASS SPECTRAL STUDIES ON STEROIDAL COMPOUNDS 
The most extensive application of mass spectrometry in 
organic chemistry have been witnessed in the last twenty five 
years or so. During this period of tremendous growth, virtu-
ally every class of organic compounds has been subjected to 
this study and useful spectra-structure correlations arrived 
at. In continuation to the above the steroidal compounds 
obtained during the synthetic work have been subjected to mass 
spectral fragmentation studies which support their formulations. 
Mechanism for the formation of some important fragment ions 
have also been suggested. These proposed pathways should be 
taken with reservations in absence of proper deuterated 
analogues. 
A: Steroidal thiazoles 
A survey of the literatvire revealed that no mass spectral 
studies of steroidal thiazoles has been reported. This 
prompted us to examine the mass spectra of three structurally 
related steroidal thiazoles, namely 5p-hydroxycholest-3-eno 
[3,4-d]2'-methylthiazole (CCOCLVI) its 2'-amino analogue 
CCGGCLIII) and cholesta-3,5-dieno[3,4-d]2'-methylthiazole 
(CCCCLV). The compounds (CCCCLVI) and (CGCCLIII) differed 
- Xlll -
"by one mass unit and this difference was equivalent to 
"tagging" and therefore was helpful in the interpretation 
of these spectra. 
9 8 % 7 
(CCCGLVI) (CGCCLIII) (CCCCLV) 
It is worthwhile to mention that these three compounds 
having similar structure gave very similar and comparable mass 
spectra. 
B: Steroidal oxazolidine 
The steroidal oxazolidine, 5ct-cholestano[6,5-d]2'-thiooxo-
oxazolidine (CCCCLXXIII) for its unique structure and lack of 
informations on mass spectral studies on such comDOund,attracted 
our attention. ¥e have initiated mass spectral studies on such 
compounds and presently we give our findings with respect to 
(CCCCLXXIII). Interestingly (CCCCLXXIII) showsthe loss of 
water and our initial reaction was the sample must be conta-
minated with that of (CCCCLXXI). Carefvily and repeatedly 
recrystallized sample of (CCCCLXXIII) persisted with the loss 
of water molecule under electron impact which sTiggested that 
- XIV -
it might be isomerizing to (CGCCLXXI) which is likely to 
lose water easily. Mass spectrum of (CCCCLXXI) was 
determined and it was found to he very similar to that of 
(CCCCLXXIIII). However, one or two small differences have 
also been noticed which have been rationalized. 
9 8 % 7 
HO N=C=S 
(CGCCLXXIII) (CCCCLXXI) 
C: Steroidal tetrazoles 
Previous work from our laboratory described mass spectro-
metry of some of the steroidal tetrazoles belonging to the 
cholestane and stigmastane series. The present chapter deals 
with the mass spectral examination of several other steroidal 
tetrazoles, such as, 4a-chloro-3-aza-A-homocholest-4-a-eno 
[5,4-d]tetrazole (CCCCXLIV), its 4a-bromo analogue (CCCCXLVI), 
3-aza-A-homo-4ap-hydroxy-6-oxo-5a-cholestano[3,4-d]tetrazole 
(CCCCXLIX), 4a, 6~dioxo-3-aza-A-homo-5oc-cholestano[3,4-d] 
tetrazole (CCCCLI) and 3,7-diaza-6-oxo-A,B-bishomocholest-
4a-eno[3, 4-d]tetrazole (CCGCL). 
- XV -
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D: Steroidal lactam 
Interpretation of mass speotrtom of 4a-hydroxy-3-aza-A-
homocholest-4a~en-3-one (CCCCXLVII) was simplified by compa-
ring it with an earlier report on a very similar lactam (CXXI) 
- xiii -
As this is the only compoimd of its type studied without 
other closely related compounds around, its value in 
establishing spectra-structure relationship is of a very 
limited value. 
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SUMMARY 
PART ~ I 
S U M M A R Y 
AZ ASTEROIDS 
Previous work from our laboratory had described the 
Beckmann rearrajigement and the Schmidt reaction of several 
steroidal ketoximes and ketones,respectively in order to 
prepare azastroids of probable biological potential. The 
work was mainly concerned with the cholestane and stigmastane 
series and as a consequence a large number of the then unknown 
azasteroids were synthesized. 
In continuation, some new hitherto unknown azasteroids 
in the cholestane series have been prepared from 4-chloro-
cholest-4-en-3-one (CCCCXXX), its 4~acetoxy (CCCCXXXI), 
4-hydroxy (GGCCXXXII) analogues, 5a-cholestan-4-one (CCCCXXXIII) 
and 4p,5-epoxy-5p-cholestan-3-one (CCGGXXXIV). The results 
are summarized below: 
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PART - II 
STEROIDAL TETRAZOLES 
Recently, steroidal tetrazoles have become a subject 
matter of interest because of their biological importance. 
As a result, synthesis of steroidal tetrazoles has aroused 
the interests of organic chemists and several papers have 
appeared recently. Present work is an extension of the 
same efforts, and describes the reaction of several easily 
accessible steroidal ketones with an excess of hydrazoic 
acid in the presence of boron trifluoride as the catalyst. 
The steroidal ketones subjected to the above reaction 
conditions are 4-chlorocholest-4-en-3-one (CCCGXXX), its 
4-bromo (CXXIX), 4-acetoxy (CGGCXXXI), 4-hydroxy (CCCCXXXII) 
4-raethoxy (GCCCXLIII) analogues and 4p,5-epoxy-5,p-cholestan-
3-one (GCGGXXXIV). The products have been characterized on 
the basis of their spectral properties. The following flow 
sheets embody the outcome of the study. 
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PART - III A 
STEROIDAIi THIAZOLES 
The manifold biological and physiological activities 
attached with the steroidal thiazoles have drawn the attention 
of chemists towards their sjmthesis. Substituted thiazoles 
are reported to be used as analgesic, local anaesthetic, 
antipyretic and possessed antimicrobial and antibacterial 
activities. Motivated by the repoirted biological and 
therapeutic properties, a large number of steroidal thiazoles 
have been synthesized. As an extension to these works an 
attempt to synthesize hitherto unknown steroidal thiazoles 
has been made. For this purpose 4|3, 5-epoxy-5p-cholestan-3-one 
(CCCGXXXIV) was allowed to react with thiourea ajad thioacetamide, 
The products thus obtained were characterized on the basis of 
the spectral evidences. The results are s-ummarized below: 
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PART - III B 
MISCELLANEOUS REACTIONS 
( i ) As an extension of the previous work on steroidal 
pyrazole from our laboratory,we subjected 4p,5-epoxy-5p-
cholestan-3-one (CGCCXXXIV) to phenylhydrazine-acetic acid 
reaction. The products (CCCCLVI) and (CCCCLVII) obtained 
are characterized on the basis of the spectral properties. 
?8^17 
(CGCCXXXIV) 
(CCCCLVI) (CCCCLVII) 
(ii) 5-Epoxy-5pcholestan-3-one was treated with 2 mole 
equivalent of perbenzoic acid using p-toluenesulphonic acid 
as the catalyst to see the effect of 4p,5p-epoxide on the 
course of the reaction. The products (CCCCLIX), (CCCCLX) and 
(CCCCLXI) obtained were characterized on the basis of spectral 
propert ies. . 
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(iii) In an attempt to prepare steroidal thiazolidinone 
derivative, 3p-chloro-5,6a~epoxy-5a-cholestane (GCCCLXIII), 
its 3p-liydroxy (CCCCLXIV) and 3P-acetoxy (GCGGLXV) analogues 
were subjected to the reaction with phenyl isothiocyanate 
in dimethylformamide in the presence of catalytic amount of 
lithi\im chloride. It is interesting to note that from all 
the three starting epoxides (GGGCLXIII-GGGGLXV) same single 
product was obtained. 
The epoxycholestane (GCCCLXIII) when refliixed with 
lithium chloride in dimethylformamide afforded three products. 
However, use of phenyl isothiocyanate in dimethylformamide led 
to no reaction. Thus demonstrating that phenyl isothiocyanate 
and lithium chloride play a cumulative role in furnishing the 
enone (XLII). 
- X -
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(iv) In order to get steroidal oxazolidine, 6p-chloro-5oc-
hydroxycholestane was treated with potassium thiocyanate in 
dimethylformamide. Along with the expected product(GCOLXXIII) 
four other compounds have been isolated and characterized 
with the help of the spectral properties and comparison with 
authentic samples where available. 
- XI -
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PART - IV 
MASS SPBOTRAL STUDIES ON STEROIDAL COMPOUNDS 
The most extensive application of mass spectrometry in 
organic chemistry have been witnessed in the last twenty five 
years or so. During this period of tremendous growth, virtu-
ally every class of organic compoiinds has been subjected to 
this study and useful spectra-structure correlations arrived 
at. In continuation to the above the steroidal compoimds 
obtained during the synthetic work have been subjected to mass 
spectral fragmentation studies which support their formulations. 
Mechanism for the formation of some important fragment ions 
have also been suggested. These proposed pathways should be 
taken with reservations in absence of proper deuterated 
analogues. 
A: Steroidal thiazoles 
A survey of the literature revealed that no mass spectral 
studies of steroidal thiazoles has been reported. This 
prompted us to examine the mass spectra of three structurally 
related steroidal thiazoles, namely 5p-hydroxycholest-5-eno 
[3,4-d]2'-methylthiazole (CCCCLVI) its 2'-amino analogue 
(CCCGLIII) and cholesta-5,5-dieno[3,4-d]2'-methylthiazole 
(GCCGLV). The compounds (CCGCLVI) and (CCGCLIII) differed 
- xiii -
by one mass unit and this difference was equivalent to 
"tagging" and therefore was helpful in the interpretation 
of these spectra. 
W l 7 7 
N 
CH^ 
(CCCCLVI) (GGCCLIII) (CCCCLV) 
It is worthwhile to mention that these three compounds 
having similar structure gave very similar and comparable mass 
spectra. 
B: Steroidal ozazolidine 
The steroidal oxazolidine, 5cc-cholestano[6,5-d]2'-thiooxo-
oxazolidine (CCCCLXXIII) for its \mique structure and lack of 
informations on mass spectral studies on such compound,attracted 
our attention. Ve have initiated mass spectral studies on such 
compoimds and presently we give our findings with respect to 
(CCCCLmil). Interestingly (CCCCLXXIII) showsthe loss of 
water and our initial reaction was the sample must be conta-
minated with that of (CCCCLXXI). Carefully and repeatedly 
recrystallized sample of (CCCCLXXIII) persisted with the loss 
of water molecule under electron impact which suggested that 
- XIV -
it might be isomerizing to (CCCCLXXI) which is likely to 
lose water easily. Mass spectrum of (CCCCLXXI) was 
determined and it was fotmd to be very similar to that of 
(CCCCLXXIIII). However, one or two small differences have 
also been noticed which have been rationalized. 
7 CgE^rj 
HO N=C=S 
(CCCCLXXIII) (CCCCLXXI) 
C: Steroidal tetrazoles 
Previous work from our laboratory described mass spectro-
metry of some of the steroidal tetrazoles belonging to the 
cholestane and stigmastane series. The present chapter deals 
with the mass spectral examination of several other steroidal 
tetrazoles, such as, 4a-chloro-3-aza-A-homocholest-4a-eno 
[3,4-d]tetrazole (CCCCXLIV), its 4a-bromo analogue (CCCCXLVI), 
3-aza-A-homo-4ap-hydroxy-6-oxo-5a-cholest ano[31 4—d]tetrazole 
(CCCCXLIX), 4a,6-dioxo-3-aza-A-homo-5a-cholestano[3,4-d] 
tetrazole (CCCCLI) and 3,7-diaza-6-oxo-A,B-bishomocholest-
4a-eno[3, 4-d]tetrazole (CCCCL). 
- XV -
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(CGCCXLIV) X, 01 
(CCCCXLVI) X, Br 
(CGCOLI) 
CqH^^ 
9 8 % 7 
(CCCCXLIX) 
^ 8 ^ 1 7 
(CCGCL) 
D: Steroidal lactam 
Interpretation of mass spectrum of 4a-hydroxy-3-aza-A-
homocholest-4a-en-5-one (CCCCXLVII) was simplified by compa-
ring it with an earlier report on a very similar lactam (CXXI) 
- xiii -
As this is the only compound of its type studied without 
other closely related compounds around, its value in 
establishing spectra-structure relationship is of a very 
limited value. 
(CXXI) 
THEORETICAL 
PART - I 
AZASTEROIDS 
Azasteroids, steroidal compovinds containing nitrogen 
as a part of the nucleus , have been extensively prepared 
by a number of ways. Out of the numerous synthetic 
azasteroids prepared, many of them are biologically active. 
Some of them are of clinical importance and a few of them 
are used as reliable drugs. There are known azasteroids 
which have anabolic, antihypercholesterolaenic, vasodilatory, 
anticancer, neuro muscular blocking, CNS depressant or anti-
microbial activity. 
Insertion of nitrogen atom into the steroid frame work 
has been affected mostly by the Beckmann rearrangement of 
steroidal ketoximes and Schmidt reaction of steroidal ketones. 
A thorough review on various azasteroids prepared by the 
Beckmann rearrangement and the Schmidt reaction is given by 
Singh et al.^ Other methods like suitable reactions with 
respective secoketoacids and oxasteroids, imide synthesis, 
Curtius and Hofmann rearrangements, total synthesis etc. are 
also employed in the preparation of azasteroids. Photochemical 
2—6 
reactions and microbiological amidations ~ have also been 
used for the preparation of different azasteroid analogues. 
The biological activity of azasteroids have been reviewed 
- 2 -
7—8 Q by Alauddin and Martin-Smith and Siigrue . No attempt 
has been made to name individually all the azasteroids; 
only selective examples have been mentioned here from the 
literature. 
Azasteroids from the saturated ketones 
The Schmidt reaction of A-nor-5a-cholestan-2-one (I) 
in polyphosphoric acid provided an inseparable mixture of 
the lactams, 2-aza-5a-cholestan-3-one (III) and 3-aza-5a:-
cholestan-2-one (IV). The same mixture of the lactams (III) 
and (IV) was also obtained by the Beckmann rearrangement of 
the oxime (II) 10 
H 
CgHiy 
( I ) X, 0 
(II ) X, NOH 
(III) (IV) 
- 3 -
11 12 Shopee et al. and also Edward and Morand subjected 
A-nor-5p-chole3tan-3-one oxime (V) to the Beckmann rearrange-
ment and obtained a single lactam, 4-aza-5p-cholestan-3-one 
(VI). 
^ 8 % 7 
HOIK 
( V ) (VI) 
Shopee et al.^^ accomplished the Beckmann rearrangement 
of steroidal 1, and 2-ketoximes using thionyl chloride,. 
followed by alkali treatment. 5a-Cholestan-l-one oxime (VII) 
gave two products, l-aza-A-homo-5a-cholestan-2-one (VIII) and 
l-cyano-l,10-seco-5a-cholest-10(l9)-ene (IX), a product of 
the second order Beckmann rearrangement. 
- 4 -
,CN 
H 
(IX) 
Two isomeric lactams, 3-aza-A-homo-5a-cholestan-2-one 
(XI) and 2-aza-A-homo-5a-cholestan-3-one (XII) were obtained 
from 5oc-cholestan-2-one oxime (X)^^. 
9 8% 7 
HON 
( X ) ( XI ) ( XII ) 
- 5 -
The Beckmann rearrangement of 5a-cholestan-5-one oxime 
(XIII) in refltixing carbon tetrachloride containing triphenyl 
phosphine provided 78/. of the lactam (XIV), whereas rearrange-
ment in polyphosphoric acid gave only 57.5^ of the lactam 
(XIV) 14 
HON 
Later, Shopee et al.^^ reported the formation of a 
mixture of the lactams, 3-aza-A-homo-5a-chole3tan-4-one (XIV) 
and 4-aza-A-homo-5ct-cholestan-3-one (XV) on the Beckmann 
rearrangement of 5a-cholestan-3-one oxime (XIII). 
97H18 
HON 
(XVI) (XIX) (XVII) 
- 6 -
4,4-Dimethyl-5a-cholestan-3-one oxime (XVI) on the 
Beckmann rearrangement afforded, besides the normal product, 
4-aza-A-homo~4a,4a-dimethyl-5a-cholestan-5-one (XVII), a 
product of the second order Beckmann rearrangement, 5-"Cyano-
4-methyl-A-nor-3,4-seco-5a-cholest-4-ene (XVIII 
9 8 % 7 
HON 
(XVI) (XVII) (XVIII) 
! T "7 
Photo-Beckmann rearrangement of (XVI) gave two isomeric 
lactams (XVII) and 3-aza-A-homo-4a,4a-dimethyl-5a-cholestan-
4-one (XIX). 
9 8 % 7 
h o n ^ ' X ^ H ^^ H 
(XVI) (XIX) (XVII) 
- 7 -
Photo-Beckmann rearrangement of 4,4-dimethylcholest-5-
en-3-one ozime (XX) provided two isomeric lactams, 3-aza-A-
homo-4a,4a-dimethylcholest-5-en-4-one (XXI) and 4-aza-A-homo-
4a,4a-dimethylchole st-5-en-3-one (XXII)' 
98Hi7 
a s 
(XXI) (XXII) 
The Beckmann rearrangement of oximes of (XXIII) and 
(XXIV) in polyphosphoric acid or the Schmidt reaction of the 
ketones themselves with sodixim iazide in polyphosphoric acid 
19 provided the respective 3-aza-steroids (XXV) and (XIV) . 
(XXIII) 
(XXIV) 
5-p 
5-a 
(XXV) 5-p 
(XIV) 5-a 
_ 8 -
17p-Acetoxy-5p-androstan-3-one (XXVI) on the Schmidt 
reaction or its oxime (XXVII) on the Beckmann rearrangement 
gave two isomeric lactams (XXVIII) and (XXIX)^^' 
OAc 
(XXVI) X, 0 
(XXVII) X, NOH 
(XXVIIi) (XXIX) 
The Beckmann rearrangement of 5a-cholestan-4-one oxime 
(XXX) with thionyl chloride followed by alkali treatment 
afforded the ^-lactam, 4a-aza-A-homo-5a-cholestan-4-one 
(XXXI). The same lactam (XXXI) was also obtained by heating 
4,5-seco-5-ketocholestan-4-oic acid (XXXIII) with ammonia^^. 
HON H 
HOOC^ 
(XXX) (XXXI) (XXXIII) 
_ 9 -
5a-Cholestan-6-one oxime (XXXIV) on the Beckmann 
rearrangement afforded a single lactam, 6-aza-B-homo-5a-
cliolestan-7-one (XXXV)^^. 
NOH 
(XXXIV) 
23 
Photo-Beckmann rearrangement of 5cc-cholestan-6--one 
oxime (XXXIV) afforded two isomeric lactams (XXXV) and I (XXXVI), and a trace of 5a-cliol^stan-6-one (XXXVII). 
- 10 -
24. SiJginome and coworkers reported the photo-Be ckmann 
rearrangement of the oxime (XXXVIII). In addition to the 
two isomeric lactams (XXXIX) and (XL), they also obtained 
the cycloketone (XLI), cholest-4-en-6-one (XLII), 5a-
cholestan-6-one (XXXVII) and 5-methoxy-5a-cholestan-6-one 
(XLIII). 
?8Hi7 
hv 
MeOH 
NOH 
(XXXVIII) (XXXIX) 
+ 
(XLII) 
CH36 0 
(XLIII) 
- 11 -
The Beckmann rearrangement of 3a, 5-cyclo-5a:-cholestan-
6-one oxime (XXXVIII) provided the lactam, 6-aza-3a,5-cyclo-
B-homo-5ot-cholestan-7-one (XXXIX)^^. 
NOH 
( X X K V I I I ) (XKXIX) 
Ahmad and coworkers carried out the Beckmann rearrangement 
of 3p-chloro-5a-cholestan-6-one oxime (XLIV) its 3p-bromo 
(XLV)^^ and 3f3-iodo (XLVI)^'^ analogues following the method 
pQ 
of Craig and Naik" and obtained the corresponding lactams, 
3j3-chloro-6-aza-B-homo-5o:-cholestan-7-one (XLVII), its 
3p-bromo (XLVIII) and 3p-iodo (XLIX) analogues. 
H NOH 
(XLIV) X, CI 
(XLV) X, Br 
(XLVI) • X, I 
(XLVII) X, CI 
(XLVIII) X, Br 
(XLIX) X, I 
- 12 -
29 Morisawa reported that 3p-acetoxy-B-nor-5p-cholestan-
6-one oxime (L) on the Beckmann rearrangement gave two 
isomeric lactams, 3p-acetoxy-7-aza-5p-cholestan-6-one (LI) 
and 3p-acetoxy-6-aza-5p-cholestan-7-one (LII). 
AcO 
8^17 
H 0 
( L ) (LI) (LII) 
3p-Acetoxy-5a-cholestan-6-one oxime (LIII) gave 3|3-
acetoxy-6-;aza-B-homo-5a-c);iolestan-7-one (LV) with thionyl 
chloride in benzene 30 The same lactam (LV) was also obtained 
by the Schmidt reaction of the ketone (LIV)^^. 
^8^17 
AcO 
H X 
AcO 
H H 
(LIII) X, NOH 
(LIV) X, 0 
(LV) 
- 13 -
The Beckmann rearrangement of 3p-acet,oxy-5a-stigmastan-
6-one oxime (LVI), its 3p-hydroxy (LVII), and 33-chloro 
(LVIII) analogues, provided 3p-acetoxy-6-a2a-B-homo-5a-
stigmastan-7-one (LX) its 3p-hydroxy (LXI) and 3p-chloro 
(LXII) analogues, respectively. The Schmidt reaction of 
3p-acetoxy-5a-stigmastan-6-one (LIX) provided the same 
lactam (LX)^^. 
^10^21 
H X 
(LVI) R, OAc; X, NOH 
(LVII) R, OH ; X, NOH 
(LVIII) R, G1 ; X, NOH 
(LIX) R, OAc; X, 0 
(LX) R, OAc 
(LXI) R, OH 
(LXII) R, CI 
Photolysis of 3p-acetoxy-5-hydroxy~5a-cholestan-6-one 
oxime (LXIII) afforded 3p-acetoxy-6-oxa-B-homo-5!3-cholestan-
7-one (LXIV) ( ^ -lactone), 3P-acetoxy-6-aza-3-homo-5-hydroxy-5cc-
cholestan-7-one (LXV) and 3p-acetoxy-7-aza-B-horao-5-hydroxy-
5a-cholestan-6-one (LXVI)^^. This shows a dramatic departure 
from a similar reaction observed with (LXIII), which when 
- 14 -
subjected to the Beckmann rearrangement gave only the 
produota of the second order Beckmann rearrangement^^. 
CgHiY 
(LXIII) 
HO H 
(LXV ) 
HO 0 
(LXVI) 
The Schmidt reaction of 3p-acetoxy-5a-bromocholestan-
I 
6-one (LXVII) afforded 3p-hydroxy-6-aza-B-i-homo-5a-bromo-
cholestan-7-one (LXIX) and 5a-bromocholestan-6-one (LXVIII) 
gave the corresponding lactam (LXX) and 7-aza-B-homocholest-
4-en-6-.one (LXXI)^^. 
Br 0 
(LXVII) X, OAc 
(LXVIII) X, H 
(LXIX) X, OH 
(LXX) X, H 
(LXXI) 
- 15 -
5a-Chole3tan-7-one oxime (LXXII) on treatment with 
thionyl chloride afforded a single lactam, 7a-aza-B-homo-
5a-cholestan-7-one (LXXIV)^^, The Beckmann rearrangement 
of 3p-acetoxy-5a-choleatan-7-one oxime (LXXIII) larovided 
37 
3P-acetoxy-7a-aza-B-homo-5a-cholestan-7-one (LXXV) as 
the only product. However, such a claim should be accepted 
with caution in view of the observations made by Dave, 
St others and V/arnhoff^®. 
98H17 
(LXXII) X, H 
(LXXIII) X, OAc 
(LXXIV) X,H 
(LXXV) X,OAc 
The oxime tosylate (LXXVIII) of (LXXVII) derived from 
?6-diacetoxy-5a-furostan-7-one (LXX^/I) on chromatography 
over neutral alumina afforded the 5(3,26-diacetoxy-7a-aza-
5a-B-homofuro atan-7-one (LXXIX)^ ^ . 
- 16 -
OAc 
(LXXVI) 
Ac 
(LXXVII) R, OH 
(LXXVIII) R, OTs 
fH 
H 
( L X X I X ) 
The reaction of 3p-acetoxytigogenin-ll-one oxime (LXXX) 
with phosphorus oxychloride in pyridine gave the lactam, 
3p-acetoxy-ll-aza-C-homotigogenin-12-one (LXXXI) . 
AcO" 
0 
(LXXX) 
H 
(LXXXI) 
- 17 -
Mazur^^ found that hecogenin acetate oxime (LXXXIl) on 
treatment with p-toluenes-ulphonyl chloride in pyridine did 
not undergo the rearrangement at room temperattire but occurred 
at 100*^ to provide 3P-acetoxy-l2a-aza-C-homo-5a-,22a-spirostan-
12~one (LXXXIII). 
AcO 
(LXXXIl) (LXXXIII) 
3p-Acetoxy-5a-androstan-17-one oxime (LXXXIV) on the 
Beckmann rearrangement gave 3p-acetoxy-17a-la2;a-D-homo-5ct-
androstan-17-one (LXXXY) and 17-cyano-3p-acetoxy-15,17-seco-
5a-androst~13(18)-ene (LXXXVI)^^. 
(LXXXV) (LXXXVI) 
- 18 -
29 Anliker et al. accomplished the Beckmann rearrangement 
of 3p-acetoxyandrost-5-en-17-one oxime (LXXXVII) using 
p-acetaminobenzenesulphonyl chloride in pyridine and obtained 
3p-acetoxy-l7a-aza-D-homoandrost-5-en-17-one (LXXXVIII). This 
lactam (LXXXVIII) was also obtained from (LXXXVII) on the 
Beckmann rearrangement using thionyl chloride in dioxane 43 
NOH 
AcO 
(LXXXVII) (LXXXVIII) 
Bela and coworkeri^ obtained a lactam, 3-hydroxy-17a-
aza-D-homoestra-1,3,5(lO)-trien-l7-one (XG) and the second 
order Beckmann product (XGI) when 3-hydroxyestra-l,3,5(10)-
trien-17-one oxime (LXXXIX) was heated with p-acetamino 
benzenesTilphonyl chloride in pyridine. 
- 19 -
NOH 
(LXXXIX) (XC) (XCI) 
The irradiation of androstane acetylhydrazone (XGII) 
in dioxane in the presence of oxygen gave a mixture of the 
lactams (XGIII) and (XCIV)^^. 
NNHAc 
AcO AcO 
N ^ O 
(XGII) (XGIII) R,a-CH^ 
(XGIV) R,P-GH^ 
- 20 -
4.6 
Siddiqi sind coworkers^ accomplished the Beckmann 
rearrangement of 3P~chloroandrost-5-en-17-one oxime (XCV) 
with p-toluenesulphonyl chloride in pyridine or thionyl 
chloride and obtained 3p-chloro-17a-aza-3>-honioaiidro3t-5-
en-17-one (XCVII). This lactam (XCVII) was also obtained 
by the Schmidt reaction of the ketone (XCVI) using sodium 
azide in sulphuric acid. 
(XCV) X, NOH 
(XCVI) X, 0 
(XCVII) 
Beckmann rearrangement of 3--aza-A-homoandrost-4a-ene-
4,17-dione-l7-oxime (XCVIII) gave the lactam, 3,17a-diaza-
A,D-bishomoandrost-4a-ene-4,17-dione (XCIX) and second 
order cleavage product (C). The lactam (XCIX) was also 
obtained from the rearrangement of the lactam oxime (CI) 47 
- 21 -
N.OH 
(XCVIII) (XCIX) 
HON' 
( G ) (CI) 
Tsuda and Hayatsu'^® prepared the syn-and antioximes 
from 3P~'benzoxy-5a-cholestan-l6-one (CII). The syn-oxime 
( c m ) provided 3p-'benzoxy-l6-aza-D-homo-5a-cholestan-
17-one (CV) and the anti-oxime (CIV) afforded 3p-benzoxy-
17-aza-D-homo-5a-cholestan-l6-one (CVI) on the Beckmann 
rearrangement. 
- 2 2 -
(CIV) (CII) (CIII) 
9 8 % 7 
(CVI) 
qsHiv 
(CV) 
The lactam (XXXIX) needs special mention because it 
has been shown to undergo "Retro-Beckmann rearrangement", 
AO 
the only example in the literature . When the lactam 
(XXXIX) was treated with HBr in boiling acetone, the oxime 
(XXXVIII), a product of "Retro-Beckmann Rearrangement", the 
cycloketone (XLI), the product of hydrolysis of the oxime 
(XXXVIII) and the bromoletone (GVII), an artefact of the 
- 23 -
cycloketone (XII) were obtained. 
8^17 
HBr 
Acetone 
(XXXIX) 
NOH 
(XXXVIII) 
Doorenbos and Singh^^ prepared 3,6-diaza-A,B-bishomo-
5a-cholestane•4, 7-dione (CIX) from 5<x-cholestane-3,6-dione 
(CVIII) by the Schmidt reaction using excess of hydrogen 
azide. 
? 8 % 7 
W H 0 
(CVIII) (CIX) 
- 24 -
The Schmidt reaction of 6-aza-B-homo-5a-cholestane-3, 
7-dione (CX) afforded two products, 4,6-diaza-A,B-bishomo-
5a-cholestane-3, 7-dione (CXI) and 3,6-diaza-A,B-bishomo-5a-
cholestane-4, 7-dione (CIX) 50 
(CX) (CXI) (CIX) 
Azasteroids from a.g-unsaturated ketones 
51 Shopee et al."''^  observed that the p-ure anti-oxime 
(CXIV) derived from 5a-cholest-l-en-3-one (CXII) did not 
undergo the Beckmann rearrangement with thionyl chloride. 
However, a mixture of the syn- (CXIII) and anti-(CXIV)oxime on 
rearrangement gave a single product, 4-aza-A-homo-5a-cholest-
l-en-3-one (CXV). 
- 25 -
\ OH H 
(CXIV) 
HO 
H 
(CXIII) 
(CXV) 
Kabayashi et al.^^ reinvestigated this reaction and 
found that the syn-oxime (CXIII) with polyphosphoric acid 
gave (CXV) while the anti-oxirae (CXIV) vinder sinjilar 
conditions provided both 3-aza~A-homo-5a-cholest-l-en-4-one 
(CXVI)and (CXV).. 
H 
(CXIII) 
- 26 -
H: 
0 H 
(CXVI) 
+ icxv) 
Testosterone acetate oxime (CXVII) on the Beckmann 
rearrangement with thionyl chloride furnished a single 
CO lactajn, 17p-acetoxy-3-aza-A-homoandrost-4a-en-4-one( CXVIII) . 
OAc 
HON 
(CXVII) (CXVIII) 
- 27 -
Shopee et al,^^ observed that the Beckmann rearrangement 
of a mixture of syn- (CXX-a) and anti- (CXX-b) oximes of 
cholest-4-en-5-one (CXIX) in the ratio 2:3 with thionyl 
chloride was facile, giving 3~aza-A-homocholest-4a-en-4-one 
(CXXI). However, the rearrangement of the anti-oxime 
(GXX-a)^^ with p-acetaminobenzenesulphenyl chloride in 
pyridine was not realized. 
(CXIX) (CXX-a) 
(CXX-b) (CXXI) 
- 28 -
54 Kohen performed the Beckmann rearrangement of IVp-
acetoxy-17a-methylandrost-4-en-3-one oxime (CXXII) with 
p-toluenesulphonyl chloride in dimethylformamide solution 
and obtained the corresponding oxime tosylate (CXXIII) and 
17p-acetoxy-17a-methyl-3-aza-A-homoandrost-4a-en-4-one 
(CXXIV). 
(CXXII) (CXXIII) (CXXIY) 
55 
Ahmad et al. reported the Schmidt reaction of cholesta-
4,6-dien-3-one (GXXV), and the Beckmann rearrangement of the 
corresponding oxime (CXXVI). They obtained the same lactam, 
3-aza-A-homocholesta-4a,6-dien-4-one (CXXVIII) in both the 
cases. The same lactam was also obtained from the Schmidt 
reaction of 6p-bromocholest-4--en-3-one (CXXVII). The ketone 
(CXXYII) also provided the oxime (CXXVI); obviously dehydro-
bromination occurred under the reaction conditions. 
- 29 -
? 8 % 7 
CqH 
(CXXY) X, 0 
(CXXVI) X, NOH 
(CXXVII) (CXXVIII) 
4-Bromocholest-4-en-5-one (CXXIX) with sodium azide and 
polyphosphoric acid afforded 5a-cholestane-5,6-dione (CVIII), 
cholesta-4,6-dien-3-one (CXXV) and the lactam, 3-aza-4a-bromo-
A-homocholest-4a-en-4-one( CXXX) , a, product of normal Schmidt 
4.. 56 reaction . 
(CXXIX) 
0 H 0 
(CVIII) 
(CXXV) 
- 30 -
3p-Acetozystigmast-4~en-6-one oxime (CXXXI),3p-acetoxy 
stigmast-5-en-7-one oxime (OXXXIII), and its 3p-chloro(CXXXIV) 
analogues were subjected to Beckmann rearrangement vrhioh gave 
the corresponding lactams, 3p-acetoxy-7-aza-B-homostigmast-
4-en-6-one (CXXXYI), 3p-acetoxy-7a-aza-B-homostigmast-5-en-
7-one (CXXXVII), 3p-chloro-7a-aza-B-homostigmast-5-en-7-one 
(CXXXVIII) respectively. Schmidt reaction of 3P-acetoxy-
stigmast-4-en-6-one (CXXXII) and 3P-acetoxystigmast-5-en-7-
one (CXXXV) provided the same lactams (CXXXVI) and (CXXXVII), 
respectively 32 
AcO 
10^21 
(CXXXI) X, NOH 
(CXXXII) X, 0 
(CXXXVI) 
(CXXXIII) 
(CXXXIV) 
(CXXXV) 
R, OAc; X, NOH 
R, CI ; X, NOH 
R, OAc; X, 0 
(CXXXVII) R, OAc 
(CXXXVIII) R, CI 
- 31 -
26 2V 
Ahmad et al. ' performed the Schmidt reaction of the 
ketones, 3p-acetoxycholest-4-en-6-one (CXXXIX) and cholest-4-
en-6-one (XLII) and obtained the corresponding lactams, 
acetoxy-7-aza-B-homocholest-4-en-6-one (CXL) and 7-aza-B-
homocholest-4-en-6-one (GXLI). 
qsHi? 
(CXXXIX) R, OAc 
( XLII ) R, H 
(CXL) R, OAc 
(CXLI) R, H 
The oxime t o sy l a t e (GXLIV) of the 'ketoxime (CXL I l t ) 
derived from 26-acetoxyfurost-3,5,20(22)-trien-7-one (CXLII) 
on chromatography over neutral alumina column afforded the 
lactam, 26-acetoxy-7a-aza-B-homofurost-3,5,20(22)-trien-7-one 
(CXLV)^^. Catalytic hydrogenation of (CXLV) gave the.saturated 
lactam, 26-acetoxy-7a-aza-5ct-B-homofurostan-7-one (GXLVI). 
)Ac 
(CXLII) 
N-R 
(CXLIII) R, OH 
(CXLIV) R, OTs 
- 32 -
(CXLV) 
The Beckmann rearrangement of 17f3-acetamidoandrost-
4-en-3-one oxime (GXLVII) provided 17p-acetainido-3-aza-A-
homo-4a-androsten-4-one (CLXVIII) 
NHAc 
HON 
(GXLVII) (CXLVIII) 
CQ 
Barton et al. observed that 3a,S-cyclo-Sa-ergost-T-
ene-S , 23-dione dioxime (GXLIX) gave the diaza compound, 6,23a-
diaza-3a, 5-cyclo-B-homo-5a-ergost-7a-ene-7r 23-dione (CL) as 
the only product when an excess of p-toluenesulphonyl chloride 
was used for the rearrangement. 
- 33 -
The Schmidt reaction of l-inethyl-19—norcholesta-1,3, 
5(lO)-trien-6-one (CLI) or the Beckmann rearrangement of the 
corresponding oxime (CLII) and oxime tosylate (CLIII) provided 
6-aza-B-homo-l-methyl-a9—norcholesta-1,3,5(10)-trien-7-one 
(CLIV)^^. 
(CLIV) 
- 34 -
Cholesta-2,4-dien-6--one (CLV) on treatment with sodiiain 
azide (1 mole) and polyphosphorio acid afforded three products, 
cholest-4-ene-3,6-dione (CL7I), 6-aza-B-homocholesta-2,4-dien-
7-one (CLVII), the product of the normal Schmidt reaction and 
6-aza-B-homocholest-4-ene-3,7-dione (GLVIII) 60 
(CLV) (CLVI) 
The Schmidt reaction of the ketone (CLVI) provided 
4-aza-A-homocholest-4a-ene-3,6-dione (CLIX), 3-aza-A-homo-
cholest-4a-ene-4,6-dione (GLX), and the dilactam, 4,6-diaza-
A,B-bishomocholest-4a-ene-3,7-dione (CLXI)^^»^^. 
- 35 -
(CLIX) 
(CLX) (CLXI) 
3p-Acetoxycholest-5-en-7-one (CLXII) gave a single 
oxime (CLXIV) which on the Beckmann rearrangement with 
p-toluenesulphonyl chloride and pyridine gave 3P-acetoxy-7a-
6? aza-B-homocholest-5-en-7-one (CLXVI) Similar results 
were obtained when the oximes ( C L X I V a n d (CLXV)^^ were 
3 7 
treated with thionyl chloride. Matkovics et al. reported 
the formation of 3P-hydroxy-7a-aza-B-homocholest-5-en-7-one 
(CLXVIII) along with (CLXVI) from the oxime (CLXIV). The 
lactam (CLXVII) was also obtained by the Schmidt reaction of 
the ketone (CLXIII)^^. 
- 36 -
(CLXII) 
(CLXIII) 
(GLXIV) 
(CLXV) 
R, OAc; X, 0 
R, H; X, 0 
R, OAc; X, NOH 
R, H; X, NOH 
(CLXVI) R, OAc 
(CLXVII) R, H 
(CLXVIII) R, OH 
The Beckmann rearrangement of the 7-oximinodiosgenin 
acetate (CLIX) afforded 3P-acetoxy-7a-aza-B-homo-22a~'spirost-
5_en-7-one (CIXX)^^^ 
AcO 
(CLXIX) (CLXX) 
_ 37 -
Cholesta-3, 5-dien-7-one (CLXXl): gave a single oxime 
(CLXXII) which on the Beckmann rearrangement afforded 7a-aza-
B-homocholesta-3,5-dien-7-one (CLXXIII)^^. 
W 1 7 
NOH 
(CLXXI) (CLXXII) (CLXXIII) 
Interestingly, the Schmidt reaction of the ketone (CLXXI) 
with sodiiim azide (3 mole) and polyphosphoric acid provided 
two lactams, 7a-aza-B-homocholest-4-ene-3,7-dione (CLXXIV) 
and 7a-aza-B-homocholest-5-ene-4,7-dione (CLXXV) 67 
^8^17 
(CLXXI) (CLXXIV) (CLXXV) 
- 38 -
The treatment of cholest-5-ene-3,7-dione (CLXXVI) with 
sodium azide in polyphosphoric acid provided one product which 
could be either 7a-diaza-A,B-bishomocholest-5-ene-4,7-dione 
(CLXXVII) or 5,7a-diaza-A,B-bishomocholest-4a-ene-4,7-dione 
68 
(CLXXVIII) , distinction between the two could not be made 
at that time. 
9 8 % 7 
(CLXXVI) (CLXXVII) (CLXXVIII) 
PART - II 
TETRAZQLES 
The five membered doubly unsaturated heterocycle with 
one carbon and four nitrogen atoms is known as tetrazole 
(CLXXVIII). The first tetrazole was recognized in 1885 by 
Bladin^^ during an investigation of dicyanophenyl hydrazine. 
An excellent review, touching upon almost every aspect of 
70 tetrazole chemistry, is given by Benson , 
Tetrazoles have found important biological as well as 
non biological applications. These have been applied in 
explosives as components of initiating combustion and in 
prjopellants. Various tetrazole salts have been claimed for 
use in primers. Nitrocellulose propellant powders are rendered 
flashless without loss of ballistic potential by incorporation 
of 5-aminotetrazole (CLXXVIII). They have also been used as 
binders in composite propellants and match compositions and as 
catalysts in various polymerizations. They are of use in fibre, 
dyestuff and textile industries and have applications in 
photography also. On the biological side, the best known is 
pentamethylene tetrazole (Metrazole) (CLXXIX) which is a 
potent stimulant of the central nervous system and is used 
clinically to counteract intoxication due to overdosage of 
71 barbiturates . It has also been used to produce convulsions 
- 40 -
in the shock treatment of certain psychosis. These convxilsive 
effects have sxiggested its use as a bird management chemical; 
birds ingesting it emit distress cries, causing other birds to 
avoid the area. Stimulant, depressant, sedative and analg®sle 
activities are shovra by certain tetrazoles. Anticonvulsant, 
hypotensive and andrenergic blocking action is exhibited by a 
70 number of 5-mono3ubstituted tetrazole . 
H2N-
1 
-NH 
4 K.^^ 2 
3 
(GLXXVIII) (CLXXIX) 
With the realization of the above mentioned applications 
of the tetrazoles, efforts were directed towards their synthesis. 
70 
Tetrazoles are synthesized by (i) addition of hydrazoic acid 
to compounds with carbon-nitrogen unsaturation such as nitriles, 
cyanates, thioeyanates, isocyanides, cyanamides, carbodimides, 
isocyanates and isothiocyanates, (ii) hydrazine-nitrile 
reaction, (iii) acylhydrazine-diazonium reaction, (iv) hydrazine-
azide reactions, (v) oxidative ring closures and (vi) rearrange-
ments. 
One of the most valuable methods discovered by Schmidt 
for the preparation of tetrazoles is the rearrangement reaction 
- 41 -
between ketones and hydrazoio acid in the presence of strong 
acids. The Schmidt reaction is discussed in a comprehensive 
review'^^. Formation of tetrazoles from acyclic ketones is 
I by the preparation of l,5-< 
(CLXXXI) from diisobutylketone (CLXXX) 
illustrated 1 diisobutyl tetrazole 
.72 
2HN, 
(CH^) 2GH-CH^C-CH2CH-( GH^ ) ^  ^ gg > (CH^) 2-GH-C ^N-GH2-GH-( GH^) g 
^ N .N 
(GLXXX) (GLXXXI) 
The reaction has found its most extensive application 
with cyclic ketones with which yields are generally better 
than with acyclic ketones. Pentamethyl tetrazole (Metrazole) 
(CLXXIX) was obtained from cyclohexanone (GIXXXII?^ by this 
procedure. Gycloh^xanone oxime (GLXXXIII), phosphorus I I 
oxychloride, pyridine, and sodium azide are reported to form 
(CLXXIX 
2HN. 
H2SO4 
HN. 
POCl, 
O-OH 
(GLXXXII) (CLXXIX) (GLXXXIII) 
- 42 -
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A probable mechanism has been given by Smith for this 
transformation. The first step is the conversion of the 
compound to a carbonium ion iinder the influence of the acid 
catalyst. This is followed by combination with one molecule 
of hydrazoic acid,dehydration of the intermediate and 
rearrangement to an imido carbonium ion, with simultaneous 
loss of nitrogen. When tetrazole formation occurs, a second 
molecule of hydrazoic acid reacts with the imidocarbonium ion, 
the positive charge being lost as a proton. The imidocarbonium 
ion intermediate affords tetrazole and lactam by competing 
reactionawith hydrazoic acid and water, respectively. This 
mechanism accounts satisfactorily for the necessity of using 
strong acid as catalyst. 
R2C=0 + r R2C=0-H > R2C-OH 
R2C-0H+HN^ > R2-C-NH-NSN > R2C=N~NSN + H2O 
R2C=N-N= N R-C=NR + N, 
R2C=NR + HN^ 
H2O 
0 
R~C - HN-R 
R - C-
N 
-N-R + H' 
N 
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Steroidal Tetrazoles 
Probably the first example of the formation of tetrazole 
76 
in steroid and triterpenoid field was given by Barnes et al. 
in 1952. Treatment of 7,ll-dioxolanost-8-en-3p-yl acetate 
(CLXXXIV) with hydrazoic acid gave two isomeric monolactams 
(CLXXXV) and (CLXXXVI); a tetrazole which was considered to 
have been formed by reaction with the 7-oxo function having 
the structure (CLXXXVII) or (CLXXXVIII). The structure of 
the tetrazole could not be firmly established 76 
AcO 
(CLXXXIV) 
AcO J AcO 
(CLXXXVI) (CLXXXVII) (CLXXXVIII) 
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Steroidal tetrazoles did not attract the attention of 
77 
synthetic organic chemists until 1968, when Mechoialam reported 
the synthesis of a number of ring A fused steroidal tetrazoles 
and claimed that some of them possessed antifertility and 
antispermatogenic activity. Prom the Schmidt reaction of 5cc-
cholestan-3-one (XXIV) and 17p-hydroxy-5a-androstan-3-one 11 
(CLXXXIX) using excess of hydrazoic acid, Mechoulam obtained 
mixtures of isomeric tetrazoles (GXC, CXGII) and (CXGI, GXGIII), 
respectively containing 3-aza-A-homo[3,4-d]tetrazole and 4-aza-
A-homo[4,3-d]tetrazole systems. 
(XXIV) R, OqE^J (GXG) R, GqH^^ 
(CLXXXIX) R, OH (GXCI) R, OH 
(CXGII) R, CgH^^ 
(GXGIII) R, OH 
Similar treatment of 20,20-ethylenedioxy-5a-pregnan-3-
one (CXCIV) afforded a mixture of 17p-(5-methyl tetrazol-l-yl) 
3-aza-A-homo-5ct-androstano[3,4-d]tetrazole (CXGV) and its 
4-aza-isomer (CXGVI). The acetal ring at G-20 is hydrolysed 
- 45 -
under aoidic conditions to C-20 ketone which reacts further 
77 with hydrazoic acid to form the tetrazole at 17-position . 
(CXGIV) (CXGV) (GXGVI) 
77 
Mechoulam'' also reported the formation of isomeric 
tetrazoles (GXCVIII) and (CXCIX) from 20-hydroxy-5o:-pregnan-
3-one (CXCVII) using excess of hydrazoic acid. The G-20 
hydroxy group in (GXCVIII) and (GXCIX) was oxidized to corres-
ponding keto group in (GG) and (GGI), respectively by Jones' 
reagent. 
-OH OH \ - 0 H 
(GXGVII) (GXGVIII) (GXGIX) 
- 46 -
(CO) (CCD 
7R 
In 1970, Moural and Syhora reported the synthesis of 
a series of 3-aza-A-homo-4a-eno[3,4~d]tetrazole analogues 
from the corresponding 3-o2o -4-eno steroids by reaction with 
hydrozoic acid. The reaction of 3-oxoandrost-4-en-17p-
propionate (CCII) has been reported to yield tetrazole (GCIV) 
which on hydrogenation gave the corresponding dihydro 
derivative (CCV). The tetrazole (CCIY) was also obtained when 
3-hydroximinoandrost-4-en-17p-propionate (CCIII) was treated 
with hydrazoic acid. Similarly, 3-oxocholest-4-ene (CXIX) 
was shown to furnish 3-aza-A-homocholest-4a-eno[3,4-d]tetrazole 
(CCVI). 
(CCII) R, 0 
(CCIII) R, NOH 
c 
(GCIV) (CCV) 
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9 8 % ? 
(CXIX) 
K/-
8^17 
(CCVI) 
Substrates that liberate the 3-oxo-4-eno moiety under 
acidic conditions also give rise to corresponding tetrazoles 
on reaction with hydrazoic acid. This was illiistrated by the 
reaction of the dienol acetate (CCVII) with hydrazoic acid 
which furnished the tetrazole (CCVIII)'^®. 
AcO 
-O^.OCOCH, 5 
(CCVII) (CCVIII) 
- 48 -
Singh et al.*^^ obtained 3-aza-A-homo(25 R)-spirost-
4a-eno[3,4-d]tetrazole (OCX) in preference to the isomer 
(CCXI) on treating (25 R)-spiroet-4-en-3-one (CCIX) with 
hydrazoic acid in the presence of boron trifluoride as the 
catalyst. The structure (OCX) was confirmed on the basis 
of spectral data. The observation that the Schmidt reaction 
of 4-en~3-ones or the Beckmann rearrangement of their oximes 
generally afford lactams, corresponding to 3-aza-A-homo-4a-
eno-3-one system^, also supported the structure (OCX) in 
preference to (CCXI). Marker's degradation of the tetrazole 
(OCX) gave 3-aza-A-homopregna-4a,l6-dieno[3,4-d]tetrazol-
20-one (CCXII). 
(CCIX) 
(CCXI) (CCXII) 
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Treatment of (CCXII) with alkaline hydrogen peroxide 
gave the epoxide (CCXIII). The corresponding halohydrins 
(CCXIV) and (CCXV) were obtained by treating the epoxide 
(CCXIII) with hydrochloric and hydrobromic acids, respectively. 
The interaction of (CCXIII) and potassium thiocyanate gave 
(CCXVI). The Beckmann rearrangement of the oxime (CCXVII) of 
the a,p-iinsaturated ketone (CCXII) with phosphoryl chloride 
in pyridine followed by acid hydrolysis gave 3-aza-A-homo-
androst-4a-eno[3,4-d]tetrazol—17-one (CCXVIII). 
NOH 0 
(CCXIII) (CCXIV) X, CI (CCXVII) 
(CCXV) X, Br 
(CCXVI), X, SCN 
(CCXVIII) 
ftO ftl 
Singh et al. » have reported that androst-4-ene-3,17-
dione (CCXIX) reacts with hydrazoic acid and boron trifluoride 
etherate in chloroform to yield the expected, 3,17a-diaza-A,D-
bishomoandrost-4a-eno[3,4-d : 17a,17-d]bistetrazole (CCXX) 
and an \inusual product, 13,17-seco-13a-azido-A-homoandrost-
- 50 -
4a-eno[3,4-d]tetrazol—17-nitrile (CCXXI). The azidonitrile 
f\mction in (CCXXI) cyclises on heating to give (CCXX). The 
structijres were unequivocally established on spectral 
evidences. This is claimed to be the first-of-its kind 
example of the formation of an azidonitrile in the Schmidt 
reaction and its thermal cyclisation to a tetrazole. 
(CCXIX) (CCXX) (CCXXI) 
k2 
It has been reported by Singh and Paul that the 
treatment of 17a-methyl-17a-aza-D-homoandrost-4-en-5-one 
(CCXXII) with an excess of hydrazoic acid in the presence 
of boron trifluoride afforded 17a-methyl-3,17a-diaza-A,D-
bishomoandrost-4a-enor3,4-d]tetrazole (CCXXIII). 
(CCXXII) (CCXXIII) 
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Rosenkranz and Crabbe®^ reported a ntunber of ITa-assa-
D-homo[l7a,17-d]tetrazoles from the reaction of 17-ketoximes 
with sodium azide in chlorosulphuric acid. Estrogenic and 
anabolic activities were shown by few of them. 
It has been reported by Singh et al.®'^ that the oxime 
(CCXXIV) of the ketotetrazole (CCXVIII) on rearrangement 
with thionyl chloride provided 3,17a-diaza-A,D-bishomoandrost-
4a-eno[3,4-d]tetrazol-17-one (CCXXV), the structure being 
confirmed by its preparation from 17a-aza-D-homoandrost-4-ene-
3,17-dione (CCXXVI) by treatment with an excess of hydrazoic 
acid in the presence of boron trifluoride. 
(CCXVIII) R, 0 
(CCXXIV) R, NOH 
(OCXXV) (CCXXVI) 
Singh and coworkers®^ have reported the synthesis of 
tetrazole from progesterone (CCXXVII) on reaction with an 
excess of hydrazoic acid in boron trifluoride etherate. 
Progesterone (CCXXVII) was shown to afford 17p-acetajaido-
- 52 -
-5-aza-A-homoandrost-4a-eno[3,4-d]tetrazole (CCXXVIII) and 
17p-(5-Jnethyl tetrazol-l-yl) 3-aza-A-homoandrost-4a-eiio 
[5,4-d]tetrazole (CCXXIX). The structure was further 
confirmed when the same was obtained by the reaction of 
17p-acetamidoandrost-4-en-3-one (CGXXX) with hydrazoic acid 
and boron trifluoride. 
(CCXXVII) (CCXXVIII) 
(CCXXIX) (ccxxx) 
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Ahmad et al.®^^'®^ have studied the reaction of 6p~bromo-
cholest-4-en-3-one (CXXVII), 6-acetoxycholesta-4,6-dien-3-one 
(CCXXXI) and 6-ethoxycholesta-4,6-dien-3-one (CCXXXII) with an 
excess of hydrazoic acid in the presence of boron trifluoride 
as the catalyst. The reaction of (CXXVII) provided exclusively 
a bromine free dieno tetrazole, 3-aza-A-homocholesta-4a,6-dieno 
[3,4-d]tetrazole (CCXXXIII). Under similar conditions (CCXXXI), 
furnished 6-acetoxy-3-aza-A-homocholesta-4a,6-dieno[3,4-d] 
tetrazole (CGXXXIV). The reaction of (CCXXXII) vd.th hydrazoic 
acid afforded (CCXXX7), (CCXXXVI) and (CLX). 
CQHiy 
0-
(CXXVII) 
(CCXXXI) R, OAc (CCXXXIII) R,H 
(CCXXXII) R, OC2H5 (CCXXXIV) R,OAc 
(CCXXXV) (CCXXXVI) (CLX) 
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Reaction of 4-methylcholest-4-en-3-one (CCXXXVII) with 
an excesB of hydrazoic acid provided 3-aza-A-homo-4a-methyl-
cholest-4a-en-4-fGoe(CCXXXIX) and 3-aza-A-homo~4a-methylcholest-
4a-enor3,4-d]tetrazole (CGXL). Under similar reaction 
conditions 4,4-dimethylcholest-5-en-3-one (CCXLII) provided 
4,4-dimethyl-5a-cholestane-3,6-dione (GCXLIV) and 4-aza-A-
homo-4a,4a-dimethylcholest-5-eno[4,3-d]tetrazole (CCXLV). 
Reaction of 4-ethylcholest-4-en-3-one (CCXXXVIII) afforded 
3-aza-A-homo-4a-ethylcholest-4a-eno[3,4-d]tetrazole (CCXLI) 
and its 4-aza isomer (CCXLVII.) , whereas, the 4,4-diethyl-. 
cholest-5-en-3-one (CCXLIII) furnished 4,4-diethyl-3,4-seco-
4 -azidocholest-5-en-3-nitrile (CCXLVIII) and 4-aza-A-homo-
4a,4a-diethylcholest-5-eno[4,3-d]tetrazole (CCXLVI 
(CCXXXVII) R,CH^ 
(CCXXXVIII) 
R R 
(CCXLII) R,CH^ 
(CCXLIII) B-.C^E^ 
4 H , 
( o G x m x ) 
(CCXLIV) 
(CCXL) R,CH^ 
(CCXLI) 
(CCXLV) R,CH^ 
(CCXLVI) RtC^H^ 
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(CCXLVII) 
R R 
(CCXLVIII) R, C2H5 
A number of tetrazoles have been reported by Ahmad and 
88 
Zhan possessing the 6-aza-B-homo-5a-cholestano[.6,7~d] 
tetrazole structure from the corresponding 5a-cholestan-6-
ones. Under the usual reaction conditions, 5a-cholestan-6-
one (XXXVII), its 3p-acetoxy (LIV), 3p-hydro3cy (CCXLIX) and 
3P-chloro (CCL) analogues furnished the corresponding 
tetrazoles (CCLI-CCLIV) and the lactams (XXXV), (GCLV) and 
(XLVII). Jones' oxidation of (CCLIII) afforded 6-aza-B-
homo-5-oxo~5a-cholestano[6,7-d]tetraz,ole (CCLVI) which on 
treatment with an equimolar quantity of sodium azide in 
benzene and sulphuric acid as the catalyst provided 4,6-diaza-
A,B-bishomo-3-oxo-5a-cholestano[6,7-d]tetrazole (CCLVII). 
98Hi7 
(XXXVII) R,H 
( LIV ) R, OAc 
(CCXLIX) R,OH 
( CCL ) R,C1 
(CCLI) R,H 
(CCLII) R.OAc 
(CCLIII) R,OH 
(CCLIV) R,C1 
(XXXV) R,H' 
(CCLV) R,OH 
(XLVII) R,C1 
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A ntunber of steroidal tetrazoles (GCLXV-CCLXXIV) 
possessing the 6-aza-B-homo-5-stigmastano[6,7-d] and 7a-
aza-B-homostigmast-5-eno[7a,7-d]tetrazole structureahave 
been synthesized from the corresponding ketones (CCIVIII-CCLXIV , 
LIX, CXXXV) by the reaction with an excess of hydrazoic acid 
using boron trifluoride etherate as the catalyst. Jones' 
oxidation of (CCLXVI) afforded 6-aza-B-homo-3-oxo-5a--stigmastano 
[6,7-d]tetrazole (CCLXXIV)®^. 
9I0^21 
(CCLVIII) 
(CCLIX) 
(CCLX) 
( LIX ) 
(CCLXI) 
R,H; X,H 
R,OH; X,H 
R,C1; X,H 
R,OAc; X,H 
R,OAc; X,Br 
(GCLXV) R,H; X,H 
(CCLXVI) R,OH; X,H 
(GCLXVII) R,C1; X,H 
(CCLXVIII)R,OAc; X,H 
(CCLXIX) R,OAc; X,Br 
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(CCLXIII) R,H 
(CCLXIV) R,C1 
(CXXXV) R,OAc 
(CCLXXO (CCLXXIV) 
(CCLXXI) R,H 
(CCLXXII) R,G1 
(GCLXXIII) R,OAc 
Ahmad et al.®^®" have also studied the reaction of 
5a-cholestane-3,6-dione (CYIII) and its 5-hydroxy analogue 
(CCLXXV) with an excess of hydrazoic acid. The reaction 
of (CVIII) afforded 3,6-diaza-A,B-bishomo-5a-cholestano 
[3,4-d : 6,7-d]bistetrazole (CCLXXVI), 4,6-diaza-A,B-
bishomo-5a-chole3tano[4,3-d : 6,7-d]bistetrazole (CCLXXVII), 
and 6-aza-B-homo-3-oxo-5a-cholestano[6,7-d]tetrazole 
(CCLVI). The bistetrazoles (CCLZXVI) and (CCLXXVII) were 
also obtained when the tetrazole (CCLVI) was treated under 
similar conditions. The 5-hydroxy analogue (CCLXXV) gave the 
a,p-un3aturated diketone (CLVI)» 4-aza-A-homo-5-hydroxy-6-
oxo^-cholestano[4,3-d]tetrazole (CCLXXVIII) and 4-aza-A-
- 58 -
homo-3, 5a-<iioxo-5,6-secocholestano-6-tetrazole (CCLXXIX). 
( CVIII ) R, H 
(CCLXXV) R, OH 
(CLVI) 
7 
(CGLXXVI) 
(CGLXXVII) (CCLVI) 
(CCLXXVIII) (CGLXXIX) 
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The ketones ( X L I I ) and (CXXXIX) when treated with an 
excess of hydrazoic acid provided an equilibrium mixture of 
tautomeric forms of 5a-cholestane-4,6-dione (CCLXXX) and 
3p-acetoxy-5a-cholestane-4,6-dione (CCLXXXI), respectively. 
The ketone (CXXXIX) also afforded 3p-acetoxy-4-aza-A-homo-
6-hydroxycholest-5-en-4a-one (CCLXXXII 
9 8 % 7 
( XLII ) R, H 
(CXXXIX) R, OAc 
^ 8 % 7 
OH 0 
(GCLXXX-a) R, H 
(CpLXXXI-a) R, OAc 
0 - — H O 
AcO 
0 ---HO 
(CCLXXXII) 
(CCLXXX-b) R, H 
(CCLXXXI-h) R, OAc 
The reaction of 5-bromo-5ct-cholestan-6-one (LXVIII) 
and its 3p-acetoxy analogue (LXVIl) with hydrazoic acid 
afforded the corresponding tetrazoles, 6-aza-B-homo-5oc-
bromocholestano[6,7-d]tetrazole(CCI»XXXIII), its 3p-acetoxy 
- 60 -
(CCLXXXIV) and 5p-hydroxy (CCLXXXV) analogues. Dehydrobro-
mination of these tetrazoles afforded 6-aza-B-homocholest-
4-enoL6,7~d]-fcetrazole (CCLXXXVI),its 3p-acetoxy (CCLXXXVII) 
and 3p-hydroxy (CCLXXXVIII) analogues. Jones' oxidation of 
(CCLXXXVIII) gave 6-aza-3-oxo-B-homocholest-4-eno[6,7-d] 
tetrazole (GCLXXXIX)^^. 
?8Hi7 
(LXVIII) R, H; (LXVII) R,OAc 
(CCLXXXIII) R,H 
(CCLXXXIV) R,OAc 
(CCLXXXV) R,OH 
(CCLXXXIX) 
N 
(CCLXXXVI) R,H 
(CCLXXXVII) R, OAc 
(CCLXXXVIII) R, OH 
Ahmad et al. have reported the reaction of cholesta-
86 
2,4-dien-6-one (CLV) and 3a,5-cyclo-5a-cholestan-6-one 
(XLI)^^ with hydrazoic acid in the presence of boron tri-
fluoride. The ketone (CLV) afforded 6-aza-B-homocholesta-
2,4-dieno[6,7-d]tetrazole (COXC) and an oxidation product 
- 61 -
(CCXCI). Under similar reaction conditions (XLI) provided 
6-aza-B-homo-3a, 5-cyclo-5a-cholestano[^6,7-d]tetrazole (CCXCII) 
and the lactam (XXXIX). 
98Hi7 
(CLV) (CCXC) 
9 8^17 
( XLI ) (CCXCII) (XXXIX) 
92 
Singh et al, have reported the reaction of cholest-
4-ene-3,6-dione (CLVI) with an excess of hydrazoic acid. 
The ketone (CLVI) afforded 3,6-diaza-A,B-bishomocholest-4a-
eno[3,4-d : 6,7-d]bistetrazole (CCXXXVI), 4,6-diaza-A,B-
bishomocholest-4a-eno[4,3-d : 6,7-d]bistetrazole (CCXCIII) 
- 62 -
and 3,7-diaza-A,B-bishomocholest-4-a-eno[3,4-d : 7,6-d] 
bistetrazole (CCXCIV). 
(CCXXXVI) 
(CCXCIII) (CCXCIV) 
85a Ahmad et al. have also reported the reaction of 
the same ketone (CLVI) under similar reaction conditions 
and obtained 3-aza-A-homo-6-oxocholest-4a-eno[3,4-d]tetrazole 
(CCXXXV), 4-aza-A-homo-6-oxocholest-4a-eno[4,!5-d]tetrazole 
(CCXCV), two corresponding lactams (CLX) and (CLIX), 3,6-
diaza-A,B-bishomo-7oxocholest-4a~eno[3,4-d]t etrazole 
(CCXCVI) and bistetrazole (CCXXXVI). 
- 63 -
(CLYI) 
?8Hi7 
(ccxxxv) (ccxcv) 
X 
1 I 
(CLX) NH CO 
(CLIX) CO NH 
(CCXCVI) 
(CCXXXVI) 
The ketones, 3-oximinocholest-4-en-6-one (CCXCVII) and 
(25 R)-spirost-4-ene>3,6-dione (CCXCVIII) gave 3,6-diaza-A,B-
bishomocholest-4a-eno[6,7-d]tetrazol-4~one (CCXCIX) and 
(25 R)-3-aza-A-liomospirost-4a-eno[3,4-d]tetrazol-6-one (CCC), 
respectively, under the above mentioned conditions. Marker's 
degradation of (CCC) afforded 3-aza-A-homopregna-4a,l6-dieno 
[3,4-d]tetrazol-6,20-dione (CCCI)^^. 
0 
(CCXCVII) 
0' 
(CCXCVIII) 
. V ^ N 
(CCXCIX) ( ccc ) 
The treatment of 3p-acetoxycholest-5-en-7-one (CLXII) 
with hydrazoic acid in the presence of boron trifluoride 
afforded 3p-acetoxy-7a-aza-B-homocholest-5-eno[7a,7-d]tetra2ole 
(CCCII). Base hydrolysis of (CCCII) gave (CCCIV) with the 
migration of double bond to G4-C5 from C5-C6. The hydrolysed 
product (CCCIV) afforded 3p-acetoxy-7a-aza-B«-homocholest-4-eno 
[7a,7-d]tetrazole (CCCV) when treated with acylating mixture. 
However, the tetrazole (CCCII) on acid hydrolysis yielded 
3p-hydroxy-7a-aza-B-homocholest-5-eno[7a,7-d]tetrazole (CCCIII) 
- 65 -
without \mdergoing double bond shift. On oppenauer oxidation, 
both (CCCIII) and (CCCI7) provided the same a,p-unsaturated 
keto tetrazole (CCCVI)®^. 
(CLXII) 
(CCCII) R, OAc 
(CCCIII) R, OH 
(CCCIV) 
(CCCV) 
R, OH 
R, OAc 
(CCCVI) 
The reaction of (CCCVI) with a equi molar qtiantity 
of sodium azide in polyphosphoric acid gave 4,7a-diaza-A,B-
bishomocholest-4a-enof7a,7-d]tetrazol —3-one (CCCVII). With 
an excess of hydrazoic acid, (CCCVI) provided a bistetrazole 
which coTild have either the structure (CCCVIII) or (CCCIX). 
A clear distinction between the two could not be made, but 
the spectral data supported the structure (CCCVIII) . 
- 66 -
(CCCVII) (CCCVIII) (CCCIX) 
The reaction of cholesta-3,5-(iien-7-one (CLXXI) and 
4-bromooholesta-3,5-dien-7-one (CCCX) with an excess of 
hydrazoic acid, in the presence of boron trifluoride, has 
been reported by Ahmad et al. The ketone (CLXXI) afforded 
7a~aza-B-homo-4-oxocholest-5-eno[7a,7-d]tetrazole (CCCXI)^^ 
and the lactam (CLXXV). Similar treatment of (CCCX) provided 
7a-aza-4-bromo-B-homocholesta-3,5-dieno[7a,7-d]tetrazole 
(CCCXII)®^. 
(CLXXI) 
(CCCX) (CCCXI) 
(CCCXII) 
-SI -
The tetrazoles, 7a-aza-B-homocholest-5-eno[7a,7-d^ 
tetrazole (CCCZIV) and its 3p-chloro analogue (CCCZV) were 
obtained from the ketones (CLXIII) and (CCCXIII), respectively, 
along with the lactams (CLXVII) and (CCCXVI)^^. 
(CLXIII) R, H 
(CCCXIII) R, CI 
(CCCXIV) 
(CCCXV) 
R, H 
R, CI 
(CLXVII) 
(CCCXVI) 
R, H 
R, CI 
Reaction of (25 R)-7-oxospirost-5-en-3ip-yl acetate 
(CCCXVII) with hydrazoic acid afforded the corresponding 
tetrazole (CCCXVIII). Marker's degradation followed by 
selective hydrogenation of (CCCXVIII) yielded 20-oxo-7a-aza-
B-homopregn-5-eno[7a,7-d]tetrazol-3p-yl acetate (CCCXIX). 
The tetrazole (CCCXIX) on hydrolysis followed by Oppenauer 
oxidation afforded 7a-aza-B-homopregn-4-eno[7a,7-d]tetrazol-
3,20-dione (CCCXX). The treatment of 7-oxoandrost-5-en-3P, 
17p-diol diacetate (CCCXXI) with hydrazoic acid afforded 
7a-aza-B-homoandrost-5-eno[7a,7-d]tetrazol—3p,17p-diol 
diacetate (CCCXXII). This tetrazole (CCCXXII) afforded 
- 68 -
3-oxo-7a-az.a~B-homoandrost-4--eno[7a,7~d]tetraaol-17p-yl acetate 
1 (CCCXXIII) on hydrolysis followed by Oppenauer oxidation^ . 
AcO AcO 
AcO 
(CGCXVII) 
(GCGXIX) 
AcO 
(GCGXVIII) 
OAc 
(CCCXXII) (GGCXX) R, COCH^ 
(CCCXXIII)R, OAc 
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Schmidt reaction of 26-acetoxyfurost-3,5,20{22)-trien-
7-one (GGGXXIV) and 3P,26-diacetoxy-5a-furostan-7-one (CGGXXV) 
with an excess of hydrazoic acid in the presence of "boron 
trifluoride gave the tetrazoles (CGCXXVI) and (GGGXXVII) 
respectively. 
(GGGXXIV) 
H 
(CGGXXV) 
(GGGXXVI) (GGGXXVII) 
The treatment of cholest-5-ene-3,7-dione (GLXXVI) with 
hydrazoic acid afforded cholesteno bistetrazole having either 
the structure (GCGVIII) or (CGGIX) 68 
- 70 -
CQHiy 
(GLXXVI) 
-N N-N 
II ' 
(CCCVIII) (GCGIX) 
85 
Singh, et al. reported the formation of 3-rnethox3'--17a-
aza-D-homo-1,3,5(10)-estratrieno[17a,17-d]tetrazole (OCGXXIX) 
and 3-niethoxy-13»17-seco-13cx-azido-l, 3, 5(10)-estratrieno-17-
nitrile (CGGXXX) from estrone methyl ether (GCGXXVIII) using 
an excess of hydrazoio acid. The azidonitrile (GGCXXX) 
oyclises on heating to the tetrazole (GCCXXIX). 
GH^O 
ON 
(GGGXXVIII) (GGCXXIX) (GCGXXX) 
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The Schmidt reaction of 3p-chloroandrost-5-en-17-one 
(XCVI) using an excess of hydrazoic acid, boron trifluoride 
etherate gave the nitrile (CGGXXXII) and the tetrazole 
(GCCXXXI)'^^. 
(XOVI) (CCCXXXI) 
ON 
(CGGXXXII) 
The realization of the Pharmacological potential of 
steroidal tetrazoles resiilted in greater attempts towards 
their synthesis and subsequently several papers appeared 
concerning their synthesis and biological activity. Grabbe 
95 
et al. of syntex group reported the formation of ring D 
fused tetrazoles from the reaction of 17-ketoximes with an 
excess of sodium azide in the presence of sulphuric acid. 
The reaction of 17-hydroximino-5a-androstane (GGGXXXIII) was 
shown to afford the tetrazole, 17a-aza-D--homo-5a-androstano 
[l7a,17-d]tetrazole (GGGXXXIV) and the D-homo lactam(GGCXXXVIl) 
Similarly, the oxime (LXXXIV) yielded 3p-acetoxy-17a-aza-D-
homo~5a-androstano[17a,17-d]tetrazole (GGGXXXV) and the 
- 72 -
lactam (LXXXV),and the oxirae (CCCXXXVIII) was shown to furnish 
the tetrazole, 17a-aza-3-hydroxy-D-homoestra-l,3,5(lO)-trieno 
;i7a,17-d]tetrazole 3-methyl ether (GGGXXXIX) alon^ with the 
seconitrile (CGCXLI) and the lactam (GGGXL). 
NOH 
H 
(LXXXIV) R, OAc 
(CCCXXXIII) R, H 
(GCCXXXIV) 
(GCCXXXV) 
(CCCXXXTI) 
R, H 
R, OAc 
R, OH 
NOH 
(CGCXXXVII) 
(LXXXV) 
(CCCXXXYIII) 
(GGGXXXIX) (GGGXL) (GGGXLI) 
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The acetate function of the tetrazole {QCCXXJN) gave 
(CGCXXXVI) on hydrolysis, which was subsequently oxidized 
by Jones' reagent to 17a-aza-D-homo-5a-androstano[l7a,17-d^ 
tetrazol-3-one (CCCXLII). On bromination, the tetrazole 
(GCOXLII) provided 2,4-dibromo derivative (CCCXLIII). The 
treatment of (CCCXLIII) with chromous acetate furnished 
17a-aza-D-homoandrost-4-eno[17a,17-d]tetrazol-3-one (CCCXLIV). 
(CCCXLII) (CCCXLIII) 
(CCCXLIV) 
PART - III 
THIAZOLES 
The five membered doubly unsaturated heterocycle 
containing one nitrogen and one sulphur atom is called 
thiazole. There are two possible heterocyclic rings, (CCCXLV) 
and (CCCXLVI), containing three carbon atoms, one sulphur atom 
and one nitrogen atom. Sulphur and nitrogen at 1,2 positions, 
known as isothiazole (CCCXLV) has been studied very little, 
and relatively few compounds containing this system are known. 
The thiazole (CCCXLVI), containing sulphur and nitrogen at 
1,3 positions, on the other hand, has been studied extensively, 
and many compounds containing this heterqcycle are of indus-
' I 
trial and biological importance. 
2 
(CCCXLV) 
3 
(CCCXLVI) 
The dihydrothiazoles, (CCCXLVII) and (CCCXLVIII) are 
designated as thiazolines. Tetrahydrothiazole or thiazolidine 
(CCCXLIX) constitutes a well-known and important class of 
- 75 -
compoTmds. Many polycyoUcand fused ring systems containing 
the thiazole nucleus are also known. 
N 
(CCCXLVII) 
H 
(CCCXLVIII) 
S" 
1 H 
(CCCXLIX) 
The f i r s t compounds that were recognised to possess 
the thiazole ring are best considered as derivatives of 
tetrahydrothiazole^^. The compound which may be represented 
as 2,4-dioxothiazolidine (CCGL), or one of its tautomeric forms, 
such as 2,4-dihydroxy thiazole (CCCLI) was prepared in 1865, 
96 97 although i t was not recognised as a th i a z o l e u n t i l l 1879 . 
A 
(CCCL) 
s-
H O ^ ^ N 'OH 
(CCCLI) 
N 4 H 
N H 
(CCCLII) 
O ^ N - ^ S 
H 
(CCCLIII) 
The related compound, (CCCLII) was prepared in 1873 and 
9 8 9 9 
given the name pseudothiahydanton^ The thio analogue 
(CCCLIII) known as rhodanine, was prepared in and 
because of its availability and reactivity, has been used 
- IS -
widely in synthesis. However, these thiazolidine derivatives 
differ merkedly in stability and properties from true 
thiazoles (CCCXLVI) and can be considered as cyclic amides. 
The history of true thiazole series began in 1879 with 
the work of Hofmann, who prepared derivatives of benzothiazole, 
such as 2-chlorobenzothiazole and 2-phenylbenzothiazole^^^. 
Compounds containing the simple thiazole nucleus were first 
reported by Hantzsch and coworkers in the series of papers 
1 09 b^inning in 1887 . 
After this poineer work, knowledge of the thiazole 
system developed steadily, and many discoveries of commercial 
and biological interest gave impetus to the study. In 1888, 
Green^*^^ described a yellow substance (PrimTiline base) and 
I 
dehydro thio-p-toluidine that were obtained by fusion of 
p-toluidine with sulphur. These substances were immediately 
recognised as benzothiazole derivatives, and many related 
compounds were prepared. The investigations by Bogert and 
104. 
collaborators , which greatly extended this field, were 
reported in a series of papers beginning in 1922. Also, in 
1922, Mills^^^, recognised the value of cyanine dyes containing 
thiazole ring as photographic sensitizers. At about the same 
time 2-mercaptobenzothiazole was developed as rubber vulcani- 106 
sation accelerator, and many related compoimds were investigated . 
Thus, the early impetus to the study of thiazole chemistry came 
- 77 -
from the practical importance of the benzothiazoles. 
107 
Williams and coworkers demonstrated the existence of the 
simple thiazole ring in Vitamin B (thiamine). Shortly 
thereafter, the development of the sxilpha drugs led to the 
recognition of the usefiilness of sulphathiazole (2-s-ulpha-
nilamidothiazole) and several of its derivatives as chemo- 108 
therapeutic agents for the treatment of bacterial infection 
The "biological imT)ortance of thiazole derivatives was further 
emphasized when work on the structure of the antibiotic, 
penicillin, showed the presence of a thiazolidine ring in 1QQ 
this important therapeutic agent The second occurrence 
of a hydrothiazole in nature was reported in 1952 when 
actithiazoic acid, an antibiotic of little immediate practical 
importance was shown to be| a 4-oxothiazolidine^^^. 
The most useful and versatile of all the thiazole 
synthesis is the reaction of an a-haloketone or aldehyde 
(CCCLV) with a thioamide (CGCLIV), a method originally 
introduced by Hantzsch and coworkers^^^ and frequently 
referred to as the Hantzsch thiazole synthesis. This method 
has broad application and a wide selection of the required 
reactant is readily accessible. 
S XCHR" S C H — R " „ ^ c-
A... -HX ^ . ' ' .. -^2°. ^ 
R^-C-NH2 + COR' RJ-(J COR' ^ 
m R x - ^ N - ^ R ' 
(CGCLIV) (CCCLV) (CCCLVJl (CCCLVII) 
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By proper choice of reactants, thiazoles with alkyl, 
aryl, or heterocyclic substituents attached to any of the 
three carbons of the thiazole nucleus have been prepared. 
The method has few limitations. However, thioformamide, which 
112 
leads to thiazoles tinsubstituted in the 2-position , may give 
low yields, and some nitrothiobenzamides have failed to give 
thiazoles^^^. Also, the instability of thioamides in acid 
media and the reactivity of highly active haloketones has led 
to anaraolous r e s u l t O f special importance is the prepara-
tion,by the general method,of thiazoles with certain functional 
groups, particularly in the 2-position. Thus, when the thioa-
mide react ant is a thiourea (CCCLIV, R^r NH2, RNH, li^^), a 
2-aminothiazole resxxlts^^^'^^^, usually in excellent yields 
even under strongly acidic conditions xmder which many thioamides 
are imstable. Salts and esters of dithiocarbamic acid(H2NCS2H) 
react with a-halocarbonyl compounds to give 2-mercapto^^^*^^^ 
and 2-alkyl mercapto thiazoles^^^, respectively (CCCLVII, 
R = HS, RS) 
Although the thioamides and a-halocarbonyl reactants, 
used in Hantzsch thiazole synthesis are generally readily 
accessible by well-known preparative procedtrces, the method 
has sometime been modified so that, these reactants are 
unnecessary. When a stable haloketone is the carbonyl reactant, 
it is sometime possible to avoid the separate preparation of 
the thioamide by substituting for the thioamide a mixture of 
- 79 -
117 
the oxygen amide (ROONH2) and phosphorus pentasulphite 
In certain cases a-diazoketones in place of a-hal©ketones 
react successfully with thiourea resulting in the formation 118 
of 2-aminothiazoles in fair to good yeilds . Another 
modification in Hantzsch method has been made by treating a 
mixture of a ketone and thiourea with any of the several 
oxidising agents including the halogens, particularly iodine. 
However, even when a halogenating agent is present, the 119 a-haloketone does not appear to be an intermediate 
In the reaction of a thioamide with an a-halocarbonyl 
compound, it has been assumed that the first step is the 
elimination of hydrogen halide and the formation of inter-
mediate (CCCLVI), which is derived from the iminothiol form 
of the thioamide (CCCLIV, R^sCH^). In most reactions the 
intermediate apparently has, almost only a transitory existence. 
However, in some reactions when carried out at low temperature, 
a relatively stable intermediate (CCCLVI, R=CH2 
R"=H; R3_=CH^, CgH^, R'=CH2C1, can be isolated. 
Cyclization of (CCCLVI) to give thiazole (CCCLVII) can be 
accomplished in most instances, but the conditions required 
122 
are sufficiently more drastic than those employed in 
one-step thiazole synthesis. It is due to these drastic 
conditions that the stepwise character of the over all reaction 
has been questioned^^"^'When a thiourea (CCCLIV, R^=NH2) 
is the thioamide reactant, the ring closure is extremely 
- 80 -
facile, and it has not been possible to isolate an intermediate 
of the type of (CCCLVI, NH2). However, compounds of this 
type have been prepared by other routes and shown to cyclise 
readily^^^. 
In another type of synthesis in which reaction of 
a-haloketones with metal thiocyanate (sodixxm, potassi\im or 
barium thiocyanate) gives the a-thiocyanate ketone (CCCLVIII), 
which can be cyclized to give either 2-hydroxythioazole 
(CCCLIX)"5-130,131,132 t h i a z o l e ( C O 5 
depending upon the reaction conditions. 
NCSCHR' 
I 
COR 
(CCCLVIII) 
H2O 
HCl 
0=C 
NH, 
-CHR' 
COR 
Cl-C II 
. NH 
-CHR' 
COR 
S 
HO 
.R' 
N - ^ R 
(CCCLIX) 
'R' 
c r ^ N ^ R 
(CCCLX) 
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a-Chloroketone (CCCLXI) reacts with barium thiocyanate 
to give a-thiocyanate ketone (CCCLXII), which cyclizes to 
give 2-hydroxythiazole (CCCLXIII) in the presence of aqueous 
acids or concentrated sulphuric acid in acetic acid, hut the 
yields are seldom over Chlorothiazoles (CCCLXIV) is 
formed in fair yields when a-thiocyanate ketone (CCCLXIl) 
reacts with anhydrous hydrogen chloride or phosphoryl chloride. 
132,135 
The results with the 4,5-dimethyl derivatives are typical 
GH^CHC1C0CH2 
(GCGLXI) 
Ba(SCH). 
w r 
NCSCH-CH, 
I 
GOGH, 
(GGGLXII) 
HpO, HGl 
^ 20'/ 
H2S0a,Ac0H 
40'/ 
S" 
HO' ^N-A •GH. 
HGl, ether 
60/. 
^ G H , 
GHx 
(GGGIiXIIl) (GGGLXIV) 
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The most valuable methods for the preparation of 
2-thiazoline are the reaction of 2-haloalkylamines (CCCLXV) 
with thioamides (GGCLIV)^^^, metal thiocyanate^^'^ (CCCLXVI), 
or carbon disulphide^^'^ (CCCLXVII) to give 2-alkyl or aryl 
(CCCLXVIII), 2-amino (CCCLXIX) and 2~mercapto (CCCLXX) 
thiazolines, respectively. 
S Br-CH^ 
R - C - NH^ + H^N - GH - R' 
(CCCLXV) (CCCLXV) 
3 
R^' 
(CCCLXVIII) 
KSCN 
(CCCLXVI) 
CS2 
(CCCLXVII) 
(CCCLXV) 
(CCCLXV) 
(CCCLXIX) 
S 
(CCCLXX) 
R' 
The reaction of aldehydes (CCGLXXI) with 0-aminothiophenol 
(GCCLXXII) yields either 2,3-dihydrobenzothiazoles (GGCLXXIII) 
or benzothiazoles (CCCLXXIV) depending upon the aldehyde and 
the thiophenol employed. The reaction of 2-amino-4~chloro-
thiophenol with various aldehydes and ketones have been studied 
- 122 -
HS, 
ECHO 
CdH 
RCH=N 
(CGCLXXI) (CCCLXXII) 
Oxidation 
(CCGLXXIV) (GCCLXXIII) 
By the action of thiourea on a-bromo-p-hydroxy vinylaryl 
ketone (CCCLXXV), 2-amino-5-aroyl thiazole (CCCLXXVI) has been 
synthesized 141 
X-
0 
II 
C-G=CH-OH 
I Br 
(GGGLXXY) 
S 
H2N-G-NH2 
EtOT // V -0-. I s \ // c 
NH, 
=GH 
I N 
(GGCLXXVI) 
(X=H,GH^,Gl,Br,OGH^) 
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Condensation of ethyl 2-(p-bromoacetyl phenoxy)-
propionate (CCCLXXVII) with various thiourea and thioamides 
yielded ethyl 2-[p-(2-methyl-4-thiazolyl)phenoxy] propionate 
(CGCLXXVIII) which on acidic hydrolysis generated the corres-
ponding acids (CCCLXXIX, CCCLXXX) 142 
C0CH2-Br 
+CH^CSNH2 
dCH-C02Et 
CH3 
(CCCLXXVII) 
HOOC-CH2-CH2-O ^ 
CH. 
Et02G-CH0 
CH, I 5 
// 
•S-^H. 
sAh 
20Z H2S04 
(CCOLXXVIII) 
'N 
]] 
S ^ C H . 
(CCCLXXX) (CCCLXXIX) 
Cyciocondensation of 2,3-dichloro-l,4-naphthoquinone 
(CCCLXXXI) with various thiourea and thioamides gave naphtho 
[2,3-d]thiazol-4,9-diones (CCCLXXXIII), via intermediate 
thioamidonaphthoquinones ( C C C L X X X I I . 
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(CCCLXXXI) (CCCLXXXIII) (CCCXXXII) 
Adaition of H2S to piperidlne oarbonitrile (CCCLXXXIV) 
gave the thiocarboxamide (GGCLXXXV) which was cyclocondensed 
with a-bromoacetophenone (CCCLXXXVI) to give 73-98/. thiazcie 
(CCGLXXXVII) which was potential bactericide and analgesic 
O CN 
(CCCLXXXIV) 
HjS r 
-V Me — N 
V •CSNH2 
(CCCLXXXV) 
Me — N 
V 
-CSNH2+ PhC'0CH2Br. 
(CCCLXXXV) (CCCLXXXVI) 
r Me—. N 
V. N- ^Ph 
(CCCLXXXVII) 
l,l'-Dichloroacetone (CCCLXXXVIII) reacted readily with 
potassium salt of ethoxythiocarbonyl cyanamide (CCCLXXXIX) to 
provide the corresponding 4-aniino-2-ethoxythiazole (CCCXC) in 
good yield. In a similar manner,•a-hal©ketone (CCCLXXXVIII) 
reacted with 2-equivalent of ethoxythiocarbonyl cyanamide 
salt (CCCLXXXIX) to give the corresponding bis(4-amino-5-
- 86 -
thiazole) ketone (CCCXCI)^^^. 
• KS(EtO)-C=NC£N + CICH2COCH2CI 
(CCCLXXXIX) (CCCLXXXVIII) 
N 
ra. 
Eto^ " S ^  ^ s ^ "OEt 
0 
(CCCXCi; 
Thermal cyclization of N-phenyl thiourea (CCCXCII) in 
uric acid in the presence ' 
2-aminoben2othiazole (CCCXCIII)' 
sulph of sodium bromide provided 
,146 
^ // 
3 
)i 
-C-NH, H2SO4 NaBr — S 
(CCCXCII) (CCCXCIII) 
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p~Chloroacetyl N-acetyl aniline (CCCXCIV) was cycllzed 
with N-phenyl thiourea to give p-(2 N-'phenylamlno-4-thla2olyl) 
aniline (CCCXCV)^'^'^. 
0 
CH^-O-NH 
(CCCXCIV) 
3 
PhNH-C-NH, 
-CHj-Cl- HgN-
I I 
(CCCXCV) 
During the last few years, a large number of steroidal 
thiazoles have "been synthesized. Thus when a mixture of 
0-toluidine hydrochloride and 2a-thiocyanate-17a-methyl 
androstan-3~one-17p-ol (CCCXCVI), in ethanol was reflvixed 
with ethyl acetate provided 17a-methyl-17p-hydroxyandro3tano 
[5,2-d]2',5'-substituted thiazoline (CCCXCVII 
0-toluidine 3 ^ ^ 
(CCCXCVI) (CCCXCVII) 
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Steroidal thiazoles were prepared by the condensation 
of ammoniiim salt of dithiocarbamic acid (CCCXCVIII) with 
16a-bromo-3-methyloxyestra-l,3,5(10)-trien-17-one (CCCZCIZ) 
or 2a-bromo-3-cholestanone (CCCC) to give 17a-hydroxy-5-
methoxyestra-1,5,5(10)-trieno[17,l6-d]2'-thioxothiazolidine 
(CCCCI) and 3p-hydroxycholestano[2,3-d]2'-thioxothiazolidine 
(CCCCII) respectively, which had pharmacological properties. 
The compound (CCCCI) was converted to the corresponding 
thiazoline (CCCCIII) by treatment with acetic acid, snd -OH 
group was removed from (CCCCII) by treatment with hot ethanol 
to provide thiazoline (CCCCIV)^^^. 
MeO 
(CCCXCIX) 
+ NH4S2CNH2 
(CCCXCVIII) (CCCCI) 
AcOH -H2O 
(CCCCIII) 
+ (CCCXCVIII). 
(CGGC) 
H 
S ^ N 
S' 
OH 
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(CCCCII) 
-HgO 
(GCCCI7) 
Androstadieno thiazolines and their quaternary salts were 
prepared by treating 4,5-epoxyandrostan-5-one with N,N-substi-
150 
tuted thiourea . Thus 4a,5-epoxy-5a-androstane-3,17-dione 
(CCCGV) when refluxed with N,N-diraethyl thiourea gave 3,5-
androstadieno[3,4-d](2' iraino-3'-methyl) thiazoline (GCCGVI) 
which was 'treated with methyl iodide to give (GGGCVII). And-
rostadienothiazolines possessed contraceptive and antilopogenic 
activity, and their quaternary salts possessed antibacterial 
activity. 
S 
II 
GH^UH-C-NHGH-;^ 
(CGGGV) 
(GCCGVI) 
(CGGGVII) 
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Cyclocondensation of the bromosolasodane (CCCCVIII) 
Tfith thiourea gave 2'-aminothiazolo[4, 5-b]solasodane 
(CQCCIX)^^^. 
H 
Hjr 
(CCCCVIII) (CCCCIX) 
Treatment of l6a,17a-epimino-3P-hydroxypregn~5-en-20-
one (CCCCX) with hydrogen thiocyanate and N-aminoethyl 
carbamate gave the thiazoline (CCCCXI)^^^ which was hydrolysed 
and acetylated to give (CCCCXII) and (CCCCXIII), respectively. 
r 
.m H02cmrN= 
(CCCCX) (CCCCXI) 
(CCCCXI) 
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Aoetylated 
AcO 
Hydrolysis 
Me 
G=NiraC02Et 
NAc 
(CCCCXIII) (CCCCXII) 
Treatment of l6a-bromo-17-oxo and 2a-bromo-3-oxo 
steroids with thiourea in DMF gave 2'-formamidothiazolb 
steroids 155 3p-Acetoxy-5a-androstan-l6a-bromo-17-one 
(GCCCXIV) provided 3p-acetoxy-5a-andro3tano [I7,l6-d] 
2•-aminothiazole (CCGCXV). 
H H 
(GCCCXIV) (CCGCXV) 
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Similax treatment of 17p-acetoxy-2a-bromo-5a-androstan-
5-one (CCCCXVI) with thiourea in Me2CH-0H provided 17p-acetoxy-
5a-androstano[3,2-dj2*-aminothiazole (CCCCXVIII). 2a-Bromo-
5a-cholestan-3-one (CCGCXVII) with thiourea gave 5a-cholestano-
[5,2-d]2•-aminothiazole (CCCCXIX)^ ^ ^. 
Thiourea 
Me2CH0H 
(CCCCXVI) R, OAc 
(CCGCXVII) R, CgH^^ 
H 
(CCCCXVIII) R, OAc 
(CCCCXIX) R, CgH^^ 
Treatment of the epiminopregnenone hydrazone (CCGCXX) I 
with thioacetic acid gave the pre^nenothiazole (CCGCXXI) and 
the hydrazone (CGGGXXII) 154 
(CCCCXX) 
Me 
CsNNCOjEt 
MeCOSH 
-V 
Ije 
C=NNHC02Et 
Me 
G^NNHC02Et 
(CGCCXXI) 
(CCCGXXII) 
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Cy d o condens at ion of 2<x—broniodihydrodiosgenone (CCCCXXIII) 
with benzathiosemicarbazone gave 2'-substituted thiazolofA,5-b" 
diosgenin (CCCCXXIV)^^^. 
(CCCCXXIII) (CCCCXXIV) 
The pregnenone e n d silyl ether (CCCCXXV) was oxidised 
by N-methyl inorpho3-ine oxide/OsO^ to give the hydroxy ketone 
(CCGCXXVI) which underwent mesyiation and bromination to give 
(CCCCXXVII). Hantzsch reaction of the bromo ketone (CCCCXXVII) 
with Et02CC(S) ITH2 gave the androstenyl thiazole (CCCCXXVIII) 
which was converted to 17p-[4-(l,3-thiazolyl)] androstane-3p-
hemisuccinate (CCCCXXIX)^^^. 
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CH2 
\-OSiMe, 
MeOCH, 
G0aR2R 
(CCCCXXV) 
(CCCCXXVI) R, OH 
(CCCCXXVII) R, Br 
R'O' 
•N 
/)-C02 Et 
(CCCCXXVIII) R', H 
(CCCCXXIX) R', HO2CCH2GH2CO 
DISCUSSION 
PART - I 
A2ASTBR0ID3 
The Beckmaan rearrangement and the Schmidt reaction of 
steroidal ketoximes and ketones, respectively, are the two 
frequently employed methods for the insertion of nitrogen 
atom into the steroidal framework. 
Previous work from our laboratory had described the 
Beckmann rearrangement and the Schmidt reaction of several 
steroidal ketoximes and ketones in order to prepare azasteroids 
of probable biological potential. The work was mainly concerned 
with the cholestane and the stigmastane series and as a conse-
quence a large| number of the then unknown azasteroids were 
i 
synthesized. These azasteroids are (XXXIX, XLVII, XLVIII, XLIX, 
CXL, (LX, LXI, LXII, CXXXVI, CXXXVII, CXXXVIII)^^, 
(LXIX, LXX, LXXI)^^, (CXXVIII)^^, (CXXX)^^, (CLVII, CLVIIl)^®, 
(CLXVI, CLXVII)^^, (CfLXXIII and CLXVII)^^. 
98Hi7 qsHlT 
(CXXXVIII) (cxxx) 
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(XLVII) 
(XLVIII) 
(XLIX) 
(LX) 
(LXI) 
(LXII) 
X,C1; R, 
X,Br; R, 
X, I; R, 
X,OAc; R, C 
X, OH; R, 
X, 01; R, 
10^21 
F8H i7 
(LXIX) 
(LXX) 
X, OH 
X, H 
(LXXI) X, H; R, CqH^^ 
(CXL) X, OAc; R, C 8 % 7 
(CXXXVI) X, OAc; R, 
(CLXVII) 
(CLXVI) 
(CXXXVII) 
(CXXXVIII) 
X, H; R, OqE^J 
X,0Ac;R, Cs^iY 
X,OAc;R, Cio^21 
X, Cl;R, 
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(XXZIX) (CLVII) 
98^17 
? 8 % 7 
(CLVIII) (CLXXIII) 
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As an extension of the above work, some of the easily 
accessible steroidal ketones are subjected to the Schmidt 
reaction in order to prepare hitherto imsynthesized azasteroids. 
For this purpose 4-chlorocholest-4-en-3-one (CCCCXXX) and its 
4-acetoxy (CCCCXXXI) and 4-hydroxy (CCCCXXXII) analogues, 
5a-cholestan-4-one (CCCCXXXIII) and 4p,5-epoxy-5p-chole3tan-
3-one (CCCCXXXIV) were subjected to the Schmidt reaction and 
the products obtained are characterized on the basis of their 
spectral properties and chemical transformations. 
9 8 % 7 
0 H 
(CCCCXXX) X, CI 
(CCCCXXXI) X, OAc 
(CCCCXXXII) X, OH 
(CCCCXXXIII) (CCCCXXXIY) 
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Schmidt reaction of 4-chlorocholest-4-en-3-one (CCCQXXX):3-Aza-
4a^-c]lloro-A-ho^locholest-4a-en•'4^one (OOCOXXIV) 
The ketone (CCCCXXX) was prepared according to the 
literature procedure^^'^ [ir l680(-C=C-§-), 1580(-C=C-), 740 cm""^  
(C-Cl); nmr62.6(C2-H2), 1.25, 0.93, 0.83 and 0.73 (methyl 
signals); X max. ^^^ 
The Schmidt reaction of the ketone (CCCCXXX) provided a 
single crystalline product, m,p. 156® which analysed for 
C^yH^^ONCl and gave a positive Beilstein test. The analysis 
of the compound showed insertion of one nitrogen during the 
reaction. Its ir spectrum showed peaks at 3215, 3080(NH), 
1665(^NH), 1565(C=C ) and 710 cm"^(C-Cl). Formation of the 
lactam (CCCCXXXV) rather than its isomer, 4-aza-A-homo--4a-
chlorocholfest-4a-en-3--one (CCCCXXXVI) was supported by its 
nmr spectrum which showed peaks at 6 8.6m (IH, CON-H; 
exchangeable with deuterium). A miiltiplet at 6 3.2 integrating 
for 2 protons co\ild be ascribed to C2-methylene protons. 
Appearance of a multiplet at 6 3.2 for Cg-methylene protons 
clearly indicated the presence of vicinal protons about the 
NH group as in (CCCCXXXV). In the isomeric structure(CCCCXXX\'^I) 
the C2-methylene protons are expected at much higher field. 
Other signals appeared at 6 1.21s (3H, C^Q-Me), 0.91, 0.83 
and 0.7 (other methyl signals). The downfield shift of 
C^Q-methyl protons is noteworthy and this is due to the 
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presence of double bond having chlorine at The 
structure (CCCOXXXV) was further supported by its uv spectrum. 
Its absorption maxima at 235 nm showed the presence of 0 
C=C-6-N< moiety in the molecule as in (CCCCXXXV). This 
excluded the structure (CCCCXXXVI). The formation of (CCCCXXXV) 
takes place through the Schmidt mechanism involving the 
preferential migration of C2-methylene group rather than a 
vinylic carbon carrying a halogen atom. In the light of the 
above discussion the compound, m.p. 156° can be characterized 
as 3~aza-4 a-ohloro-A-4iomDcholest-4a-en-4-one (CCCCXXXV) which 
is in accordance with earlier observations^^. 
8^17 
01 
(CCCCXXXV) 
CI 
(CCCCXXXVI) 
Schmidt reaction of 4-acetox.vchole3t-4~en--3--one (CCCCXXXI); 3-'Aza-
A-homo-5a-cholestane-4.4a-dione (CCCCXXXVII) 
The ketone (CCCCXXXI) was prepared according to the 
literature p r o c e d u r e ^ [ i r 1760(vinylic acetate carbonyl), 
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l690(-C=C-li-), 1625 cm''^(C=C);nrar6 2.1(CH^-8-0-), 1.18, 0.93, 
0.83 and 0.71 (methyl signals); \ 247 nm]. 
The Schmidt reaction of the ketone (CCCCXXXI) provided 
a single product, m.p. 194°. The compound analysed for 
indicated the insertion of one nitrogen atom 
and loss of C2HO moiety. The analysis suggests that normal 
Schmidt reaction has occurred followed by hydrolysis of the 
acetate group at one stage or the other to give vinylic 
hydroxy compound which finally isomerises to keto group. On 
these consideration two possible structures can be drawn for 
the compound, namely 3-aza-A-homo-5a-cholestane-4,4a-dione 
(CGCOXXXVII) and its isomer (CCCCXXXYIII). 
The ir spectrum of the compotind gave bands at 3220, 3100 
(NH/OH), 1700(C^g^-carbonyl group), 1680 cm"^(^NH). The 
absence of band at about 1760 cm~^ and an additional band 
appearing at 1700 cm~^ further suppoirts that the vinylic acetate 
function on hydrolysis and isomerization gives a keto group. 
Nmr spectrum showed peaks at 6 7.58br (IH, CON-H; exchangeable 
with deuterium). The mviltiDlet at 6 3.38(Wt = 14Hz) for 
two protons stiggested the presence of a methylene group 
attached to the nitrogen and therefore discarded the structure 
(CCCCXXXVIII). A distorted triplet at 6 2.58 integrating for 
1 proton can be ascribed to the C^a-H. Other signals were 
observed at 6 1.06, 0.98, 0.81 and 0.68 (methyl signals). In 
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the light of the arguments, the compound m.p, 194° can be 
characterized as 3-aza-A-homo-5a-cholestane-4,4a-dione 
(CCCCXXXVII). The form\aation finds support from the fact 
that the hydroxy analogue (CCCCXXXII) of the ketone (CCCCXXXI) 
also provided the same compound under similar reaction 
conditions. Being an a-diketo compound (CCCCXXXVII) is likely 
to be in equilibrium with its enolic form (CCCCXXXVII-a). 
8^17 
(CCCCXXXVII) (CCCCXXXVII-a) (CCCCXXXVIII) 
Schmidt reaction of 4-hydrox.ychole3t~4-en--3-one (CCCCXXXII); 
3-Aza-A~homo--5a-cholestane-4.4a-dione (CCCCXXXVII) 
The ketone (CCCCXXXII) was prepared according to the 
literature procedure^^^ [ir 3455(0H), 1675, 1640 cm^ (-§-CPC-) ; 
nmr64.3tor(lH, OH), 1.18, 0.93, 0.83 and 0,73 (methyl signals); 
max. 278 nm]. 
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The Schmidt reaction of the ketone (CCCCXXXII) after 
usuaJ. work up gave a single product, m.p. 194® which was 
identical in all respects to the lactam (CCCCXXXVII) obtained 
from (CGCCXXXI). 
Schmidt reaction of 5a-chole8tan-4-one (CCCCXXXIII);4a~Aza~A~ 
homo-5a~chole3tan-4-one (XXXI) 
The ketone was prepared according to the literature 
procedure^^®. The Schmidt reaction of the ketone (CCCCXXXIII) 
after usual work up provided a single product, 4a-aza-A-homo-
5a-cholestan-4-one (XXXI), moP. 220°; ir 3200(NH), 1660 cm~^ 
(WNH);nmr6 5.3d(lH, NH; exchangeable with deuterium), 3.2m 
(IH, C^a-H), 2.48m(2H, C^-Hj), 0.9, 0.85, 0.68 (methyl signals) 
The compoxmd, m.p. 220° was identical in all respectsto the 
lactam (XXXI) obtained from the Beckmann rearrangement of the ' 
oxime (XXX)^^. 
8^17 
X H 
(CCCCXXXIII) X, 0 
( XXX ) X, NOH 
(XXXI) 
- 104 -
Schmidt reaction of 4B, 5-epox.y~56-chole3tan-3-one (CCOCXXZIV) 
The Schmidt reaction of 4p,5-epoxy-5p-cholestan-3-one 
-1 C'T 
(CCGCXXXIV) and subsequent colixmn chromatography afforded 
two products, m.ps. 191° and 140°. 8^17 
HN 
OH 
(CCCCXXXIV) 
'o ^ 0 Ac20/Py 
(CCCCXXXIX) OAc (CCCCXL) 
(CCCCXLII) 
Characterization of the compound, m.p. 191° as 3--aza-A-homo-
3a-cholestane-4 « 4a« 6-trione (CCCCXXXIX) 
The compotind, m.p. 191° analysed for which 
indicated the insertion of one nitrogen atom and addition of 
one oxygen atom to the substrate. Its ir spectrum showed 
peaks at 3220, 3140(NH) peaks at 1725, 1695, 1668 clearly 
indicated the presence of three carbonyl groups. On the 
basis of elemental analysis and ir bands, two possible 
structures can be drawn,such as (CCCCXXXIX) and its isomer 
(CCCCXLI). 
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Nmr spectrum showed signals at 6 8.1br(lHj exchangeable 
with deuterium), 5.3mc(3H, Cg-methylene and C^a-H). Appearance 
of a m\iltiplet at 6 3.5 for C2-methylene protons and C^a-proton 
clearly indicated the presence of C2-methylene protons close to 
the NH group and C^a-proton in between two keto groups as in 
(CCCCXXXIX). The nmr spectrrim supported the formulation of 
the compound, m.p. 191° mainly as 3-aza-A-homo-5a-cholestane-
4,4a,6-trione (CCCCXXXIX) and discarded the possibility of 
(CCCCXLI). Of course (CCCCXXXIX) is expected to be in 
equilibrium with its enolic forms (a &.b). 
A tentative mechanism for the formation of (CCCCXXXIX) 
from (CCCCXXXIV) has been proposed (Scheme-1)°^ 
HN 
d 
0 OH 
( b ) 
Scheme 1 
(CCCCXXXIV) 
H N=N=N 
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N=N=N 
O 
-N, 
HO NH-N=N 
u 
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N=S=N 
0 
'-N, 
Oi* 
III 
N 
jtn 
0' 
2 0 NH 'o 
H3O 
y v 
Schmidt 
(CGCGXXXIX) 
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Gharacterization of the compound, m.p. 140*^ as l-hydroxy~4-
methyl-19-norcholesta-1.3.5(lO)~trlene (CCCCXL) 
The compound, m.p. 140° analysed for 02^11^2®' ^^ 
spectrum exhibited absorption bands at 3494, 3390(-0H) and 
1585 oni ^ (aromatic). The presence of aromatic ring was 
further supported by its uv spectmim (A 248 nm and 282 nm). mdUw • 
The nmr spectrxxm gave signal at 6 6.86d(lH, J = 8.5 Hz) which 
was attributed to C^H. A doublet integrating for one proton 
appeared at 6 6.40 (J = 8,5 Hz) which was assigned to C^-H. 
A broad signal at 6 4.53 exchangeable with D2O was ascribable 
to Cj^-OH group. A singlet at 6 2.16 integrating for three 
protons was attributed to C^-methyl group. The appearance of 
two doublets for two aromatic protons at 6 6.86 and 6.40 with 
the same coupling constant (J = 8.5 Hz, ortho coupled) 
suggested the presence of -OH group and methyl group jat 1 and 
4 positions. On the basis of the foregoing discussion and mecha-
nestic considerations the compound, m.p. 140° can be charac-
terized as l-hydroxy-4-methyl-19-norcholesta-l,3,5(10)-triene 
(CCCCXL). 
The presence of hydroxy group in (CCCCXL) was further 
supported by its coversion into acetoxy analogue (CCCCXLII). 
P 
Its ir spectrxm exhibited bands at 1755(CH^-G-0-), 1575(C=C, 
aromatic), 1225 cm~^ (acetate). 
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The nmr spectrxun of the acetate (CCCCXLII) gave signals 
at 6 6.8d(lH, J = 8.5Hz), 6.6d(lH, J = 8.5Hz) which are 
ascribable to C2-H and C^-H. A singlet integrating for 
6 protons was observed at 6 2,16(G^-CH^ and -O-CO-CH^) and 
other signals were observed at 6 0.91, 0.83 and 0.71 (other 
methyl groups). 
The formation of (CCCCXL) from (CCCCXXXIY) under the 
reaction condition is interesting. A mechanism has been 
proposed for the formation of (CCCCXL)®^ 161,162^ 
Scheme - 2 
8H17 CQHiy 
98^17 98Hi7 
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?8^17 98^17 
98Hi7 
OH 
(ccccn,) 
PART - II 
STEROIDAL TBTRA20LE3 
In recent years much attention has been paii towards the 
formation of steroidal tetrazoles because of the significant 
biological properties associated with a number of tetrazoles 
and their use as potential drugs. As a result of this, several 
papers describing the synthesis of tetrazoles from various 
steroidal ketones have appeared from our laboratory. These 
included the reaction, with an excess of hydrazoic acid in 
the presence of boron trifluoride as the catalyst, of several 
85a 
steroidal ketones (XLII, GVIII, CXXVII, CXXXIX, GLVI, CCLXXV) 
(CLV, GLXXI, CCXXXI, GCXXZII, CCCX)®^, (XXX7II, LIV, CCXLIX, 
COL)®®, (LIX, CXXX7, CCLVIII, CCLIX, CCLX, CCLXI, GCLXII, 
GGLXIII, GGLXIV)®^, (LXVII, LXVIII)^°, (XLI, GLXXI, GLXIII, 
and GCCXIII)^^. 
CqHI7 
0,81^ 17 
(CXXVII) (CCXXXI) R, OAc 
(CCXXXII) R, 0C2H^ 
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C8Hi7 
(CLXIII) 
(CCCXIII) 
(cxxxv) 
(CCLXIV) 
(CCLXIII) 
X,H; R, CgH^^ 
X,C1; R, CqH^^ 
X,OAo; R, 
X,C1; R, 02.0^21 
X,H; R, ^2.0^21 
(XLII) R, H 
(CXXXIX) R, OAc 
( XLI ) 
(CCLXII) 
R, CgH^^ 
R, 0^0^21 
(CLXXI) X, H 
(CCCX) X, Br 
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7 
(XXXVII) Rl,H; X, H; R2, _ 
(GGXLIX) OH; X, H; R^y ^q^'J 
( LIV ) OAc; X, H; R2, CgH^^ 
( CCL ) Cl; X, H; R2, CqH3_^ 
(LXVIII) H; X, Br; R2, CqH^^^ 
(LXVII) Rl, OAc; X, Br; R2, CgH^^ 
(CCLVIII) Rl, H; X, H; R2, C3_qH2I 
(CCLIX) Ri, OH; X, H; R2, 
( LIX ) Rl, OAc; X, H; Rs^C^LO^gl 
(CCLX) Ri, CI; X, H; 
(CGLXI) Ri, OAc; X, Br; R2, O^qE^I 
CQHiy 
(GVIII) X, H 
(CCLXXV) X, OH 
CgHi7 
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This chapter is an extension of the above work on the 
synthesis of steroidal tetrazoles from the cholestane series. 
It describes the reaction of several steroidal ketones with an 
excess of hydrazoic acid in the presence of boron trifluoride 
aa the catalyst, a varient of the Schmidt reaction. The 
easily accessible ketones subjected to the above reaction 
conditions are 4-chlorocholest-4-en-3-one (CCCCXXX), its 
4-bromo (CXXIX), 4-acetoxy (CCCGXXXI), 4-hydroxy (GCCCXXXII), 
4-methyoxy (CCGCXLIIi)analogues and 4p,5-epoxy-5p-cholestan-
3-one (GCCCXXXIV). 
7 
(GCCGXXX) 
(CXXIX) 
(GCGCXXXI) 
(GCCCXXXII) 
(GCCCXLIII) 
7 
(GCCCXXXIV) 
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Reaction of 4~chlorochole3t--4-en-3~one (CCCQXXX) with an excess 
of hydrazoic acid; 4a-Qhloro--3--aza-A--honiocholegt-4a-enor3. 4-d1 
tetrazole (CQOGXLIV) 
4-Chlorocholest-4-en-3-one (CCCCXXX)^^'^ was treated with 
an excess of hydrazoic acid solution (prepared according to 
7ft 
the literature procedure) in the presence of horon trifluoride 
as the catalyst and the reaction mixture was allowed to stand 
at room temperature for 72 hours. Usual work up of the reaction 
mixture provided a single compound, m.r). 179°. 
(CGGCXXX) (GGCGXLIV) (CCCCXLV) 
The compound, m.p. 179° analysed for 453/460] 
and showed positive Beilstein test. The formation of the 
tetrazole was evident from the elemental analysis. Its ir 
spectrum exhibited bands at 1600 (C=C), 1510, 1470, 1380 
(G=N, N=N, N-N)®^®-, 750 cm"^ (C~Cl). On the basis of the 
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elemental analysis and ir values two isomeric structures 
can "be written for the compound, m.p. 179°. A choice 
between (CCCCXLIV) and its isomer (GCCGXLY) was made possible 
with the help of its nmr spectrum which showed a broad signal 
at 6 4.45 with W-^  = 13Hz integrating for two protons ascribable 
to C2-methylene protons of the tetrazole having 3-aza structure 
(CCCCXLIV)®^®'. In the alternate structure (CCCCXLY) two 
protons of (C2-methylene) would have appeared at much higher 
field (about 6 3.2). Other signals were observed at 5 1.35, 
0.91, 0.81, 0.7 (methyl groups). On the basis of the above 
evidence the compound, m.p. 179° may be identified as 4a-chloro-
3-aza-A-homocholest-4a-enor3,4~d]tetrazol (CCCCXLIV). 
Reaction of 4-bromocholeat-4-en--3-one (OXXIX) with an excess 
of hydrazoic acid;4a-Bromo-3-aza~A-homocholest-4a-'enor3t4-dl 
tetrazole (CCQCXLVI) 
The treatment of 4-bromocholest-4-en-3-one (CXXIX) 
with an excess of hydrazoic acid in the usual manner and 
subsequent work up of the reaction mixture provided a single 
compovind, m.p. 185°. 
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21®, 
BF, 
(GXXIX) (CCGGXLVI) 
The compound, m.p. 185° analysed for G^yH^^N^BrrM"^ 502/504] 
showed positive Beilstein test. The ir spectrum showed peaks 
at 1590, 1500, 1470, 1380 and 750 cm"^. The peak at 1590 is 
attributed to ( G=C), a weak peak at 1500 is assigned to the 
(C=N) stretching and peaks at 1470, 1380 cm"^ were assigned 
85a 
to the N=:1T and N-N stretching as reported earlier . G-Br 
stretching was observed at 730 cm~^. The nmr spectrum of the 
compoimd showed a broad signal at 6 4.45(2H; C2-methylene) 
as also in the structure (GOCGXLIV). Methyl protons appeared 
at 6 1.35, 0.91, 0.81 and 0.7. On the basis of the foregoing 
discussion the compound, m.p. 185° may be characterized as 
4a-bromo-3-aza-A-homocholest-4a-eno[3,4-d]tetrazole (GCCCXLVI). 
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React ion of 4-acetox.ycholest-4-en--3-one (GOCCXXXI) with an 
excess of hydrazoic acidt 4a-H.ydrox.v-3--aza~A-homochole3t-4a--
en-3-one (CQQCXLVII) 
4-Acetoxycholest-4-en-5~one (CCCGXXXI) was prepared 
according to literature procedure^^® 1765(vinylic ^ nicLX • 
acetate carbonyl), 1690, 1625(-G=C-C-), 1205(acetate); 
6 2.5mc(02-H2), 2.l6s(3H, GH^-^-), 1.23, 0.95, 0.86 and 0.7 
(other methyls); A 247 nm]. The spectral values were 
obtained for total identification and for the purpose of 
comparison with the product obtained from it. 
Reaction of 4-acetoxycholest-4--en-3-one (CCGCXXXI) with 
an excess of hydrazoic acid gave^ after usual work up a single 
compound, m.p. 187°, analysed for G2yH^^N02[Mt415] which indicated 
the absence of C2HO moiety and addition of one nitrogen atom 
to the starting ketone. This siiggested that tetrazole is not 
obtained. Instead the Schmidt reaction has occurred to 
incorporate one nitrogen atom in the molecule. In the ir 
spectrum of the compound the presence of a band at 3600 cm~^ 
and absence of any signal at 1760 cm"^ clearly indicates that 
the vinylic acetate group is hydrolysed to -OH function during 
the reaction. Further, the bands at 3450, 3150 and I66O cm"^ 
showed the presence of CONH grouping in the molecule. 
Considering it to be a lactam in the light of elemental 
analysis and ir values, two possible structures (CCCCXLVII) 
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and (CCCCXLVIII) can be written for the compound, m.p. 187°. 
A distinction between the two structxires was made on the basis 
of nmr spectrum which gave signal at 6 3.26 (broad multiplet) 
corresponding to a methylene group adjacent to NH as in the 
structure ( C C C C X L V I I ) I t s uv spectrum exhibited absorption 
maxima at 259 nm showing the presence of oc,p-unsaturated 
chromophore, further supported the atructure (GCCCXLVII). A 
broad signal at 6 7.15 was ascribed to NH(exchangeable with 
deuterium). Other signals were observed at 6 1.25, 0.9, 0.8 
and 0.7 (methyl signals). On the basis of the foregoing 
discussion, the compoTHid, m.p, 187^^ can be formulated as 4a-
hydroxy-5-aza-A-homocholest-4a-en-3-one (GCCCXLVII) . This 
formulation is further supported by the observation that the 
same compovind is obtained starting from the hydroxyketone 
(CCCCXXXII) under similar reaction conditions. 
(CCCCXXXI) X, OAc (GCCCXLVII) 
(CCCCXXXII) X, OH 
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Reaction of 4-h.vdrox.vchole3t-4~en-3-one (CCCCXXXII) with an 
excess of hydrazoic acid 
4-Hydroxycholest-4-en-3-one (CCCCXXXII) was treated with 
an excess of hydrazoic acid in the presence of boron trifluoride 
as the catalyst and two compounds m.ps. 187° and 217° were 
isolated after the usual work up. 
7 
(CCCCXXXII) (CCOCXLVII) (CCCOXLIX) 
Characterization of the compoxmd, m«p. 187 as 4a-hydroxy-3-
aza--A-homochole3t~4a-en-3--one (CCCCXLVII) 
The compound, mop. 187° analysed for C2yH45N02[M"^ 415]. 
Its m.p., m.m.p. and spectral values 3600(OH) ,3450,3150(NH), 
u l c t X • 
1660 cm'"^(CONH); 6 7.15br (IH, exchangeable with deuterium, NH), 
3.26m(2H, 1.25, 0.9, 0.8 and 0.7 (methyl groups); 
^ 259 nm] were found to be identical with the lactam 
(CCCCXLVII) obtained from the reaction of 4-acetoxycholest-
4_en-3-one (CCCCXXXI). 
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Characterization of the compound. m«p. 217^ as 3-aza-A-h.omo-
4a3 -^hydroxy-S-oxo- 5a-chol estano f 3.4-d 11 atrazole (CCGCXLIX) 
The compound, m.p. 217° analysed for O ^ r j R ^ ^ H i 4 - 5 6 ] . 
Presence of 4 nitrogen atoms suggested the formation of a 
tetrazole. The ir spectrum of the compovind gave bands at 
3300, 1710, 1530, 1490 and 1390 cm"^. The bands at 3300 and 
1710 cm"^ indicated the presence of a hydroxy and a carbonyl 
group, respectively. The other bands 1530, 1490 and 1390 cm~^ 
90 can be attributed to the tetrazole moiety in the molecule . 
On the basis of elemental analysis one could write four 
structures such as (CCCCXLIX), (GCCGXLIX-a), (CCCCXLIX-b) and 
(CCCCXLIX-c) very conveniently including the hydroxy and the 
carbonyl groups. But in the latter two cases (CGCCXLIX-b) 
and (CGGGXLIX-c) the carbonyl group is present in a seven 
membered ring and adjacent to nitrogen or having G=N in 
conjugation. The band at 1710 cm""^  clearly discarded these 
possibilities. 
(GGGCXLIX) 
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(CGCGXLIX-c) 
The distinction between the two structiires (GGGCXLIX) 
and (CCCCXLIX-a) was made on the basis of nmr spectral values. 
The broad signal at 6 4.66 for two protons is ascribable to 
methylene group attached to the nitrogen as in the structure 
(CCGGXLIX)i. Other signals in the nmr spectrum are also 
accounted for easily by considering this structure of the 
molecule. A signal at 6 3.86 was attributed to G^^a-H. Signal 
at 6 3.2 5 was assigned to C^a-H. Other signals were observed 
at 6 1.2, 0.91, 0.8 and 0.66 (methyl groups). On the basis 
of spectral values and elemental analysis, the compound, m.p.217° 
may be formulated as 3-aza-A-homo-4ap-hydroxy-6-oxo-5ot-cholestano 
[3,4--d]tetrazole (CGGGXLIX). A tentative mechanism for the 
formation of (GGGCXLIX) from (GGGGXXXII) is given in the 
Scheme-3 cf 56 
Scheme - 3 
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)H ^  _ + _ r-HO N=N=N 
HO H 
H OH NH2 HO ^ NH 
HO ® 0 
aHN^/BF^^ 
(GCCCXLIX) 
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Reaction of 4-inethoxycholest--4-en-3--one (CCGCXLIY) with an 
excess of hydrazoic acid:4a-Hydroxy-3-aza--A--homooholest~ 
4a~en-3-one (OCCCXLVII) 
The ketone (CCCCXLIV) was prepared according to the 
literature proced-ure 159 max. 1680, 1610 cm"^(C=C-C=0); 
6 3. 55s(3H, OCH^); 1.2, 0.91, 0.81 and 0.7 (methyl groups)]. 
The spectral values were obtained for total identification 
and for comparison purpose. 
The ketone (CCCCXLIV) was treated with an excess of 
hydrazoic acid and usual work up afforded a single product, 
m.p. 187°. 
The compound, m.p. 187° analysed for G2YH45NO2. Its 
.p., m.m.p. and spectral values 5600(0H), 3450, 3150(NH) , niax. m 
1660 cm"^(CONH); 6 7.15(1H, exchangeable with deuterium,-NH), 
3.26 (2H, C2-H2), 1.2^, 0.9, 0.8 and 0.7 (methyl groups); 
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A 259 nm] were found to be identical with the lactam inax • 
(CCCGXLVII) obtained from the reaction of 4-hydroxycholest-
4-en-3-one (CCCCXXXII). 
8^17 
2HN3/BF3 ^ 
(GCGCXLIV) 
OH 
(CCCGXLVII) 
Reaction of 43»5--epox.v~5e~chole3tan-3-one (GGCGXXXIV) with an 
excess of hydrazoic acid 
4P,5-Epoxy-5p-cholestan-3-one (CCGGXXXIV) was treated 
with an excess of hydrazoic acid in the presence of boron 
trifluoride as the catalyst. After usual work up and column 
chromatography over silica gel the reaction mixture afforded 
five products, mps. 145®, 149°, 187°, 230° and an oil. 
8 % 7 
BFymi^C Excess) ^ 
(CCGGXXXIV) 
/ J / 
0 
(GCCGL) 
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+ 0 
(CGCGXLVII) (CCCCXXXVIII) (CCGGLI) 
The compound,m.p. 145 wasfoundto be identical in all respects, 
m.p., m.m.p., t.l.c,, co t.l.c. and spectral values [O „ ^ 5455 
(OH), 1675, 1640 cni~^(C=C-G=0); 6 4.3 tor (IH, OH), 1.10, 0.93, 
0.83and 0.75(methyl g3:^ ou.ps)], with an authentic sample of 
4-hydroxycholest-4-en-3-one (CCCGXXXII)^ ^ ^. 
Characterization of the compovind. m.p. 149^ as 5,7-dia2a-6-oxo-
A«B--'bi3homochole3t~4a--enor3.4-dltetrazole (GOGOL) 
The compound, m.p. 149° analysed for [M"!^  453]. 
The insertion of 5 nitrogen atoms during the reaction could be 
ascribed to two sites of reaction with hydrazoic acid. At 
one place it may be taken as a tetrazole and at the other 
where Schmidt reaction has occurred producing a lactam. This 
is well supported by spectral studies of the compound. Its 
ir spectrum gave bands at 3350, 3150, 1660(G0NH), 1630(G=G); 
1520, 1490 and 1380 cm~^(G=N, N=N, N-N). On the basis of 
ir values and elemental analysis one can write a number of 
structures for the compound, such as (CGGGL, GGGGLa-g) showing 
different isomeric formsof the lactam tetrazole(GGGGL). 
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iT 
II 
n-n H 0 
(CGGGL) (CCCGL-a) (GCCCL-b) 
(CGGGL-c) (CCCCL-d) (CCCCL-e) 
(GCGGL-f) (GCGOL-g) 
The eventual choice of the structure is based on the 
nmr studies. A broad signal integrating for 1 proton at 
6 7.15 [exchangeable with deuterium] was assigned to N-H 
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proton which supported the presence of a lactam moiety. A 
distorted singlet at 6 5.66 for 1 proton was ascribed to 
G^g^-vinylic proton. This signal is expected to be at much 
lower field in the structures (CCCCL-b,d,f,g) being adjacent 
to nitrogen. Two signals at 6 3.25 and 4.5 appeared as broad 
multiplets for two proton each. These when considered together 
cotild not be explained in structures (CCCGL-a,b,d-g), therefore 
leaving only two possibilities i.e. (CGCGL) and (GGGCL-c). 
The choice of (CGGGL) in preference over (GGCCL-c) is based on 
the fact that the signal at 6 4.5 is a broad multiplet which can 
be best ascribed to C2-methylene protons in structure (GGGGL). 
The isomeric structure (GGGGL-c) is expected to give corres-
ponding signal for Cry^^-methylene group as a doublet or doublet 
of a doublet. The signal at 6 3.25 is ascribable to methylene 
in the structure (CGGGL). Other signals were observed at 6 1.2 5, 
0.91, 0.81 and 0.7 (methyl groups). On the basis of the 
foregoing discussion, the compotind, m.p. 149° may be formulated 
as 3,7-diaza-6-oxo-A,B-bishomocholest-4a-eno[3,4-d]tetrazole 
(GGGGL). 
Characterization of the compound, m.p. 187° as 4a--hydroxy-3--aza-
A-homocholest-4a-en-3-one (GGGGXLVII) 
The compound, m.p. 187° analysed for G2'yH^^N02. Its 
m.p., m.m.p. and spectral values u^ gjc. 3600(0H), 3450, 
3150(NH), 1660 cm'"^(GONH); 6 7.15(1H, exchangeable with 
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deuterium, NH), 3.26m(2H, G^-methylene), 1.25, 0.9, 0.8 and 
0.7 (methyl groups 259 nm] were found to be identical 
with the lactam (CCCCXLVII) obtained from the reaction of 
4-hydroxycholest-4-en-5-one (CCCCXXXII). 
Characterization of the compound, m.p. 230° as 4-aza-A-homo-
5a~cholestaiie-5.4a-dione (CCOCXXXVIII) 
The compound, m.p. 230° analysed for C^^H^^NOg. Its 
ir spectrum exhibited bands at 3200 and 1680 cm~^. On the 
basis of its ir spectrum and elemental composition two 
possible structures (GGGGXXXVIII) and (GGGGXXXVII), could be 
< 
formulated. The characterization of the compound as (CCGGXXXVIII) 
is based on its nmr values. The nmr spectrum of the compound 
gave signal at 6 5.93br (IH, exchangeable with deuterium) which 
was ascribed to NH proton. The absence of signal for two 
protons at 6 3.2 discarded the possibility of (GGGGXXXVII). 
Multiplets at 6 2.95 for one proton ascribable to G^a-H and 
6 2.36 for two protons ascribable to C2-methylene, further 
support the structure (CGGGXXXVIII). The structure (GGCCXXXVII) 
is discarded due to the fact that the compound, m.p. 230° is 
different from the product (GGGGXXXVII) already obtained from 
the Schmidt reaction of (GGGGXXXII) which showed two bands at 
1700 and 1680 cm"^ in its ir spectrum and the nmr showed a 
broad multiplet at 6 3.2 for G2-methylene protons [discussed 
earlier]. Therefore, the compoxind, m.p. 230° may be charac-
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terized as 4-aza~A-homo-5a-cholestane-3,4a-dione (CCCCXXXVIII) 
9 A 7 
(CCCCXXXVIII) 
HN I 
0 ^ 
(CCCCXXXVII) 
Characterization of the oil as 4a, 6-dioxo-3-aza-A-homO'-^a-
chole3tanor3«4-d1tetrazole (CCCCLI) 
The oily compound analysed for •^27^42^4*^2 454]. Its 
ir spectrum showed bands at 3250w (OH), 1710, 1680 (two carbonyl 
groups), 1525(G=N), 1460, 1390 cm"^ (N=N, N-N). On the basis 
of elemental analysis and its ir spectrum two possible 
isomeric structures could be formulated (CCCCLI) and (CCCCLlI). 
It is pertinent to mention here that the weak band at 3250 
(OH) can be ascribed to the corresponding enol forms(CCCCLI-a,b) 
and (CCCCLII-a,b). 
CgH^y 
n - n 
(CCCCLI) (CCCCLl-a) (CCCCLl-b) 
- 131 -
(CGCCLII) (GCGCLII-a) (CCCCLII-b) 
Characterization of the oily compound is based on its 
nmr values. The multiplet at 6 4.6 (-GHg-N-CrzN-) supports 
the structure (GCGGLI) in preference over its isomeric 
structure (GGCGLII). Other signals were observed at 6 2.9br 
(IH, G^-II), 2,2m (2H, Grj-H^), 1.12, 0.91, 0.8 and 0.7 (methyl 
groups). . 
On the basis of spectral data and elemental analysis 
the oily compound may be formulated as 4a,6-dioxo-3-aza-A-
homocholestano[3,4-d]tetrazole (GGGGLI) and its tautomeric 
forms (CGCCLI-a, CGGGLI-b). 
A tentative mechanism for the formation of (GGCGXXXII) 
(CCGCL), (CGGGXLVII), (CGGCXXXYIII) and (GGGGLI) frora(GGGGXXXIY) 
is given in the Scheme - 4. 
Scheme - A 
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(CCCCXXXII) 
I. Schmidt 
y H 
Schmidt « ^ 0 HN 
>E 
(OCCOXXXVIII) (CCCGXLVII) 
0' 
+C. HO N=N=f 
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I NH2 
0' 
OH NH. 
Hydrolysis 
0-
5H1T 
OH 0 
. n 
(CGOCL) 
y 
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.N 0 
H H 
m o 
(CCGCLI) (CCGCLI-a) 
0 OH 
(CGGGLI-b) 
PART ~ III-A 
STEROIDAL THIAZOLES 
The manifold biological and physiological activities 
attached with steroidal thiazoles have drawn the attention 
of chemists towards their synthesis. Substituted thiazoles 
are reported to be used as analgesic, local anaesthetic, 
antipyretic and possessed antimicrobial, antibacterial and 
antilopogenic activities. 
Motivated by their biological and therapeutic properties 
a large number of steroidal thiazoles have been sjrnthesized. 
As an extension to these work, an attempt to sjrnthesize 
hitherto xinknown steroidal thiazoles has been made. For this 
purpose 4|3,5-epoxy-5p-cholestan-3-one (CCCCXXXIV) was reacted 
with thiourea and thioacetamide. 
GqHJ_Y 
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Reaction of 46.5~eT)oxy-5B--oholeatan~3-one (QGCCXXXIY) with 
thiourea: 56-Hydroxychole at~3"eno f 3«4-d 12' -Hj^aialndthiazole 
(CCCCLIII) 
The ketone (CCCCXXXIV) was treated with thiourea in 
ethanol and subsequent work up afforded a single product, 
m.p. 240°. The compound, m.p. 240° analysed for C^gH^gN^SO. 
The molecxilar composition is supported by the mass spectrum 
showing the molecular ion peak at m/z 458. The analysis 
suggested that the reaction has taken place and the thiourea 
moiety is incorporated in the molecule. Two possible 
isomeric structxires (CCCCLIII) and (CCCCLIV) can be formulated 
corresponding to the analytic values, but in the light of 
the similar reaction reported earlier^^^ and mechanistic 
considerations the compound was expected to be (CCCCLIIII). 
This expectation is well founded as the spectral values 
support the structure . Its ir spectrum exhibited bands at 
3440 (sharp, tertiary-OH), 3250, 3080(-NH2), 1625(C=C), 1560 
and 1515 cm~^(thiazole moiety)^^^. Nmr spectrum gave signals 
at 6 2.71br (2H, NH2), 1.2, 0.93, 0.83,and 0.71 (methyl 
groups). 
On the basis of the above considerations the compound, 
m.p. 240° can be formulated as 5P~hydroxychole3t-3-eno[3,4-d] 
2'-aminothiazole (CCCCLIII) rather than its possible isomer 
(CCCCLIV). 
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CSHiy 
(CCCGLIII) (CCCCLIV) 
Reaction of 43,5-epoxy-53-chole3tan-3-one (CCCCXXXIV) with 
thloacetamide 
The ketone (GGGGXXXIV) was treated with thioacetamide 
in ethanol. Usual work up and chromatography of the crude 
material over silica gel afforded two products, m.ps. 145 
and 152°. 
o 
(GGGGXXXIV) 
9 8 % 7 
S 
EtOH 
98^17 V l 7 
(gggglv) (GGCCLVI) 
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Characterization of the compotind. m.p. 143^ as 3« 5-chole8tadieno 
r3.4-d12'-methylthiazole (CCGCLV) 
The compound, m.p. 145° analysed for C^gH^^NS [M"!" 439] 
which indicates the addition of thioacetamide moiety and loss 
of two oxygen atoms. Its ir spectrum exhibited bands at 
1650(C=C), 1600, 1538 cm"^!thiazole moiety)^^^. Nmr spectrum 
gave signal at 6 5.7 integrating for one proton which was 
assigned to Cg-vinylic proton, 2.63 (singlet, integrating for 
three protons) was ascribed to 2'-methyl protons. Other 
signals were observed at61.25, 0.9, 0.81 and 0.71 (methyl 
groups). In view of the discussion in characterization of 
the previous example, the compound m.p. 145° can be formulated 
as 3,5-cholestadieno[3,4-d]2'-methylthiazole (OGCCLV). 
Characterization of the' compound, m.p. 1152° as 5g-hydroxycholest-
3-enor3.4-d12'-methylthiazole (CCCCLVI) 
The compound, m.p. 152° analysed for C^gH^^NSO [M+ 457] 
which indicates the addition of thioacetamide moiety and loss 
of one oxygen atom. Its ir spectrum gave bands at 3300(-0H), 
1595, 1555 cm"^ (thiazole moiety)^^^. Nmr spectrum gave signal 
at 6 2.66s integrating for three protons which was assigned to 
2'-methyl protons. Other signals were observed at 6 1.06, 
0.88, 0.78 and 0.63 (methyl groups). The presence of -OH 
group as indicated by the ir and absence of vinylic proton 
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signals in nmr sxi^gested that it can be a precursor of the 
compovind (CCCCLV). On the basis of the spectral values and 
elemental analysis the compound, mop. 152° may be characterized 
as 5p-hydroxycholest-3-eno[3,4-d]2'-methylthiazole (CCCCLVI). 
PART - III-B 
MISCELLANEOUS REACTIONS 
(i) Steroidal Pyrazole 
As an extension of previous work^^^ on steroidal pyrazoles 
from our laboratory, we subjected 4P,5~epoxy-5P-chole3tan-3-one 
(GCCCXXXIV) to phenylhydrazine—acetic acid reaction in order 
to get the steroidal pyrazole. 
Reaction of 43,5~epoxy--5B-'Chole3tan~3-one (CCCCXXXIY) with 
phenylhydrazine 
The ketone on treatment with phenylhydrazine in the 
presence of acetic acid afforded, after usual work up and 
column chromatography, two products, m.ps. 226® and 238®. 
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( Ph 
OH 
(OCCOLVIII) 
Characterization of the compotmd. m.p. 226 as 3-oxocholest-
4-enor4, 6-cdl2*-phen.ylp.yrazole (CCCCLVII) 
The compound, m.p. 226° analysed for Its 
ir spectrum showed a sharp band at 1680 cm~^ indicating the 
presence of a,p-unsaturated carbonyl group. Further there 
were prominent absorption bands at 3020, 750 and 690 cm~^ which 
are characteristic of monosubstituted benzene ring^^^ observed 
in phenylpyrazole type derivative. The other significant 
features of ir spectrum were two strong bands at 1595 and 
1500 cm~^ characteristic of pyrazole moiety^^^. 
The nmr spectruim of the compound showed a broad multiplet 
centred at 6 7.5 integrating for five protons which could be 
assigned to monosubstituted benzene. The signals at 6 2.16 
and 2.65 as multiplet were ascribed to O^-H^ and 
respectively. Other signals were observed at 6 1.2, 0.9, 0.81 
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and 0.76 (mothyl groups). On the basis of these spectral data 
the compo\jnd, m.p. 226° can be characterized as 3-oxocholest-
4-eno[4,5,6-cd]2'-phenylpyrazole (CCCCLVII). The compotmd 
(CCCCIVII) was found identical in all respects to the compound 
obtained from the reaction of cholest-4-ene-5»6-dione (CLVI) 
with phenylhydrazine 164 
PhNHNH, 
Acetic acid 
(CCCCLVII) 
Characterization of the compound, m.p. 238° as 5 -hydroxy-3g 
-cholestanof4. 3-cl 2 ' -aza-N-phenylazetine (CCCCLVIII) 
The compound m.p. 238° analysed for The 
molecular composition showed the loss of one oxygen atom and 
addition of phenylhydrazine moiety to the starting compound. 
Its ir spectrum exhibited a sharp band at 3600 cm"^ indicating 
the presence of a tertiary -OH group. Three other peaks 
appeared at 3020, 750 and 690 cm"^ which were assigned to 
monosubstituted benzene ring. Other bands appeared at 
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1595(C=C, aromatic), 1480 cm"^ On the basis of the 
elemental composition and ir spectmim of the compound, m.p.238*^ 
were found compatible with both the stinictures (CCCOLVIII) and 
(CGCCLVIII-a). Nmr spectrum of the compound exhibited a broad 
m\iltiplet centred at 6 7.15 integrating for five protons which 
was ascribed to monosubstituted benzene. The absence of 
signal for -NH and presence of a mixltiplet at 6 3.2 integrating 
for three protons vdiich could be assigned to C2~-2 ' 
discarded the possibility of (CCCGLVIII-a). Other signals 
were observed at 6 1.01, 0.91, 0.85 and 0.71 (methyl groups). 
The presence of OH group as indicated by the ir spectrum 
suggests that it can be a precursor of the compound (CCCCLVII) 
^ i c h is in agreement with the mechanism proposed in Scheme-5. 
On the basis of the elemental analysis and spectral properties 
I 
the compound, m.p. 238 , may be characterized as 5-—hydroxy-5p 
-cholestano[4,3-c] 2' -aza-N-phenylazet ine (GCCCLVIII). 
OH 
k 
(CCCCLVIII) 
H H / OH 
(CCCCLVIII-a) 
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The proposed pathway for the formation of 3--oxooholest-
4-eno[4,5,6-cd]2'-phenylpyrazole (CCCCLVII) from the ketone 
are given in the Schetne-5^^ 164^ 
Scheme - 5 
98Hi7 
PMTHNH. 
AcOH, A jj^  
O o H 
Ph 
(OCCCLVIII) 
/ \ Ph NH 
(CCCCLVII) 
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(ii) Baeyer-Yilliger oxidation of 4B. 5-epox.Y-5B~cholestan--3-
one (CCCCXXXIY) 
The Baeyer-Vllllger oxidation of 4p,5-epoxy-5P-cholestan-
3-one (GCGCXXXIV) with 2 mole equivalent of perbenzolc acid 
using p~toluenesulphonic acid as the catalyst was performed in 
order to see the effect of 4p, 5i3-epoxide on the course of the 
reaction. After usual work up and column chromatography the 
reaction mixture provided three compounds, m.ps. 156°, 148*^ 
and an oil. 
7 
B.V. 
(OCCGXXXIV) (CCCCLIX) (GCCGLX) 
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Characterization of the oil as 3-03ca-4aa, ^ a-epoxy-A-homocholestane-
4.6-dione (CCCCLIX) 
The oily compotind analysed for 
addition of two oxygen atoms during the coxirse of the reaction. 
Several stiructures such as (CCCCLIX-a,b,c,d) can be formulated 
to accommodate the compositions 
(CCCCLIX) (CCCCLIX-a) (CCCCLIX-b) 
(CCCCLIX-c) 
H 0 
(CCCCLIX-d) 
The characterization of this compound as (CCCCLIX) is 
based on the spectral studies. Ir spectrum of the compound 
exhibited bands at 1755, 1710 and 1250 cm""^. The nmr spectrum 
showed a signal at 6 4.8m integrating for two protons sugges-
ting the presence of a methylene group attached to the ox^en 
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atom^^'^. This could be accounted for if we consider the 
structure (CCCCLIX) and (CCCCLIX-b) thereby discarding the 
structure (CCCCLIX-a) and (CCCCLIX-c) being devoid of any 
such group (in these structures one would expect a signal 
in the 6 4.5 region for one proton only). The signal at 
6 3.03s (IH, C^g^p-proton) and 6 2.2ra for two protons 
(Cy-methylene) finds further support in favour of the 
structures (CCCCLIX) and (CCCCLIX-b). 
The structxare (CCCCLIX) is prefered over its isomeric 
structure (CCCCLIX-b) on mechanistic considerations. A 
probable mechanism for the formation of (CCCCLIX) from the 
starting compound (CCCCXXXIV) has been suggested in the 
3cheme-6. 
Scheme - 6 
CsHl? 
Hydrolysis 
epoxi' 
dat ion 
(CCCCXXXIV) 
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epoxidation q 
(CCCCLIX) 
In the light of the above arguments and the mechanism 
proposedjthe oily oompoixad can be formiilated as 3-oxa-4aa, 
5a-epoxy-A-homocholestane-4,6-dione (CCCCLIX). 
Characterization of the compound, m.p. 136^ as 4-oxa-3-
formyloxy-5a-cholestan-3-Qne (CCCCLX) 
The compound, m.p. 156° analysed for C^yH^^O^ which 
also shows the incorporation of two more oxygen atoms during 
the course of the reaction. Its ir spectrum gave broad signal 
at 1750 cm"^ with shoulder at 1740 cm~^ along with another 
significant peak at 1190 cm - 1 The values of ir spectrum 
suggest the presence of two carbonyl groups as 6-lactone 
(1750 cm"^) and formyloxy group (1740, 1190 On 
the basis of its elemental composition and ir values the 
possible formulations of the compound are (CCCCLX, CCCCLX-a-c) 
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C8Hi7 
OCHO 
(CCCGLX) 
0 OCHO 
(CCCCLX-b) 
0 ^ 0 
'^'o'oCHO 
(GCGCLX-c) 
However, the possibilities of (CCCCLX-b, CCCCLX-c) are 
discarded on the basis of its nmr spectrum which gave a 
multiplet at 6 2.5[CH2-C0-] which can be acco\mted for by 
the structures (CCCCLX) and (CCCCLX-a). The peak at 6 9.1s 
(IH, not exchangeable with deuterium) supports the presence 
of formyloxy group. Other signals were observed at 6 1.11, 
0.91, 0.81 and 0.7 (methyl groups). These spectral values 
could not help in making a distinction between the structures 
(CCCCLX) and (CCCCLX-a). The decision for choosing the 
formulation of the compoundas(CCCCLX) rather than its isomer 
(CCCCLX-a) is based on the mechanistic considerations. It is 
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believed that the formyloxy derivative (CCCCLX) and the seco 
acid (CCCCLXI) could possibly arise by the acid catalysed 
rearrangement of the intermediate (CCCCLXII) as proposed by 
Pinhey and Schaffner^^^ (Scheme-7). 
Scheme 7 
CQHiy 
B.v.ro]^ 03 
(CCCCXXXIV) (CGOCLXII) 
- 2 150 -
(CCUCLXI) 
On this basis one can say that 4p,5P-epoxy ketone 
(CCGCXXXIV) led to the formation of 5a-formyloxy derivative 
and hence discarded the struct-ure (CCCGLX-a). Therefore, 
the compound, m.p. 156° can best be formulated as 4-oxa-5-
formyloxy-5a-cholestan-5-one (CCCCLX). This finds support 
from the fact that we get the seco-keto acid (OCCCLXI) as 
one of the products in the same reaction. 
1 1 
Characterization of the compound, m.p. 148° as 5-^<:eto-3, 5- ' 
seco--4-norchole3tan-3--oic acid (CCGCLXI) 
The compound, m.p. 148° analysed for O^^E^^O^, Its ir 
spectrum gave bands at 3200br, 2650w, indicating the presence 
of a -COOH group. Strong peaks at 1700 and 1710 cm~^ were 
ascribable to -COOH and C^-keto group. Nmr spectmm gave 
a singlet at 6 9.8s (IH, exchangeable with deuterium) which 
was assigned to -COOH. Other signals were observed at 6 1.13, 
0.91, 0.83 and 0.73 (methyl groups). A direct comparison 
with an authentic sample proved this compound to be 5-keto-
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5-seco-4-norcholestan-3-oic acid (CCCCLXI)^'^®. 
HOOC 
(CGGCLXI) 
(iii) Reaction of 33-3ubstltuted epoxycholestanes (CCCCLXIII-
CCCCLXV) with phenyl isothiocyanate in the presence of 
LiCl aa the catalyst;Choiest-4~en~6-one (XLII) 
In an attempt to prepare steroidal thiozolidinone 
derivatives'^^, 3p-chloro-5,6a-epoxy-5a-cholestane (CCCCLXIII) 
its 3p-hydroxy (GCCCLXIV) and 3p-acetoxy (CCCCLXV) analogues 
I 
were subjected to the reaction with phenyl isothiocydnate in 
dimethylformamide in the presence of a few crystals of lithium 
chloride as the catalyst. It is interesting to note that from 
all the three starting epoxides (CCGGLIII-CCGCLV) a product 
(XLII), m,p. 110*^ was obtained exclusively. 
The compound, m.p. 110® analysed for Its ir 
spectrum gave bands at 1680 and 1620 cm""^  indicating the 
presence of an a,p-unsaturated carbonyl group. Nmr spectrum 
gave a signal at 6 6.2t, integrating for one proton which 
was assigned to C^-vinylic proton. Other signals were observed 
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at 6 1.1, 0.9, 0.83 and 0.7 (methyl groups). On the basis 
of the elemental analysis, spectral values and also by 
T 7 O 
comparison with an authentic sample the compound, m.p.llO 
was identified as cholest-4-en-6-one (XLII). The reaction 
failed to give the expected products. 
98^17 
(CCGCLXIII) 
(CCGCLXIV) 
(CCCCLX7) 
PhNCS 
DMF, LiCl 
X, CI 
X, OH 
X, OAc 
Reaction of 3B-chloro-5. 6a'-epox.y-5g-chd.e8tane(QGCCLXIII) with 
lithium chloride 
3p-Chloro-5,6a-epoxy-5a-cholestane (CCGCLXIII) when 
heated under reflux with lithium chloride in dimethylformamide 
in the absence of phenyl isothiocyanate afforded three products, 
m.ps. 138°, 149° and 126°. However, use of phenyl isothio-
cyanate alone in dimethylformamide led to no reaction thus 
demonstrating that phenyl isothiocyanate and lithium chloride 
in dimethylformamide play a cumulative role in furnishing the 
enone (XLII). 
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98^17 
LiCl/ 
DMP 
rt^ 
(CCCCLXVII) (CCUCLXVIII) 
Characterization of the compound, m.p. 138 as 63-h.ydrox.y-
cholest-4-ene (CCCCLXVlj 
The compound, m.p. 138° analysed for Its ir 
spectrum gave bands at 3500(0H), 3030w (G=G-H) and 1650 
(C=C), Nmr spectrum gave signals at 6 5.5m, integrating 
for one proton which was assigned to C^-vinylic proton and 
3.8m (IH, W-j = 6Hz) ascribed to Gga-proton. Other signals 
were observed at 6 0 . 9 9 , 0.9, 0»63 and 0,7 (methyl groups). 
On the basis of spectral values and by comparison with 
an authentic sample^'^^ the compound, m^p. 138° was identified 
as 6p-hydroxycholest-4-ene (CCCOLXVI). 
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Oharacterization of the compoiind. m.p. 149^ as 36«6p-dlchloro-
5a-hydroxycholeatane (CCCCLXVII) 
The compoujid, m.p. 149° analysed for 02^11^^0012 which 
gave positive Beilstein test. Its ir spectrtun gave bands 
at 3450 sharp (tertiary-OH), 740 and 730 cm"^ (C-Cl). Its 
nmr spectrum gave signal at 6 3.8m, integrating for one 
proton (Wi = 16Hz) and it was attributed to C^a-proton(axial), 
A signal at 6 4.2, integrating for one proton (Wi = 4Hz) was 
assigned to O^a-proton (equatorial). Other signsas were 
observed at 6 1.0, 0.91, 0.81 and 0.7 (methyl groups). On 
the basis of the above discussion and comparison with an 
authentic sample^^^ the compound, m .p. 149° was characterized 
as 3p, 6p-dichloro-5a-hydroxycholestane (CCCCLXVII). 
I o ' 
Characterization of the compound, m.-p. 126 ^s 3B--chloro- i 
cholestane-5a.63-diol (CCCCLXVIII) 
The compound, m.p. 126° analysed for CgYH^^^a*^^ 
gave positive Beilstein test. Its ir spectrum gave bands 
at 3420, 3330 (2-OH), 735 cm"^ (C-Cl). Its nmr spectrum 
exhibited signals at 6 3.8 (IH, complex m, ¥i = l6Hz) which 
was attributed to C^a-proton, 4.1m (IH, W^ = 5Hz) which 
was assigned to Cga-proton. Other signals were observed 
at 6 1.0, 0.91, 0.8 and 0.7 (methyl groups). On the basis 
of elemental analysis and spectral properties the compound. 
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m.p. 126° was identified as 3(3-chlorocholestane-5a,6p-diol 
(CCCCLXVIII)^'^^. 
(iv) Reaction of 63-chloro-5-hydroxy-5g-cholestane (CCCCLXIX) 
with potassium thiocyanate 
The reaction of the chlorohydrin (CCCCLXIX) with 
potassium thiocyanate in dimethylformamide was attempted 
1 76 
with a view to synthesize thiooxooxazolidine derivative. 
The reaction mixture, after usual work up and column chroma-
tography, provided five products, m.ps. 90°, 98°, 108°, 152° 
and 179°. 
KSCN 
DMP 
(CCOCLXX) 
H 0 
(XXXVII) 
HO N=C=S HO 0 
(CCCCLXXI) (CCCCLXXII) (CCCCLXXIII) 
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Ohaxacterization of the compound. m.p»90° as chole3ta--4,6-dlene 
(CCCCLXX) 
The compound, mop. 90° was identified as cholesta-4, 
6-diene (CCCCLXX)^'^. Its ir spectrum gave bands at 3030w 
(C=C-K) and 1620 (C=C). Its nmr spectrum gave signals 
at 6 5.7m (3 protons, C^, C^ and C^-vinylic protons), 0.91, 
0.8, 0.71 and 0.66 (methyl groups). The identification of 
the product as cholesta-4,6-diene (CCCCLXX) was further 
fupported "by its m.p. 90° (reported^'^'^, m.p. 90-91°) and by 
its unstable nature, Vfhen treated with dry HCl, it isomerises 
to cholesta-3,5-diene (CCCCLXXXIV), m.p. 78°(lit.^'^® m.p. 
77-79°). 
9 8 % 7 
Dry HCl 
(CCCCLXX) (CCCCLXXIV) 
Characterization of the compound, m .p. 98 as 5ct-cholestan-
6-one (XXXVII) 
The compound, m.p. 98° was identified as 5a-cholestan-
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6-one (XXXVII) on the basis of its spectral data [S) max.^ '^ ^^  cm 
(C=0); 6 0.91, 0.83, 0.7 and 0.63 (methyl groups)] and by-
comparison with an authentic sample, prepared according to 
179 the literature procedure . 
Characterization of the cc«npound, m.p. 108^ as 5-h.ydroxy-5g-
cholestan-63~yl isothiocyanate (GCCCLXXI) 
The compoTind, m.p. 108° analysed for CggH^^NOS 445]. 
Its ir spectrum exhibited a sharp band at 3600 (tertiary -OH), 
and a strong band at 2100 cm"^ (-1^=0=3)^®^. Its nmr spectrum 
gave a signal at 6 3.6 (W-j- = 3Hz) which was attributed to 
Cgct-proton (equatorial). Methyl signals were observed at 6 1.0, 
0.91, 0.8 and 0.7. On the basis of the elemental analysis and 
spectral data the compo\ind, m.p. 108° was characterized as 
5-hydroxy-5a-cholestan-6p-yl isothiocyanate (GCCCLXXI). 
Characterization of the compound, m.p. 152° as 5-hydroxy-5a--
cholestan-6-one (CCCCLXXII) 
The compound, m.p, 152° was characterized as 5-hydroxy-
5a-cholestan-6-one (CCCCLXXII) on the basis of spectral data 
t'^mov 3350(0H), 1710 cm~^ (C=0); nmr 6 0.96, 0.81, 
0.77 and 0.65 (methyl groups)] and by comparison with an 
authentic sample prepared according to the literature 
172 procedure 
-1 
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Oharacterlzation of the comuound. m.p. 179 as 5a-choleetano 
r 6, 5->d12'-thiooxooxa^iolldine (GCCCLXXIII) 
The compound, m.p, 179° analysed for C^gH^yNOSrM'i' 445' 
gave negative Beilstein test showing the loss of chlorine 
during the course of reaction. Its ir spectrum exhibited 
bands at 3450, 3410(-NH, d o u b l e t 1 5 3 0 s (- Ln-)^®^. 
Nmr spectrum gave signals at 6 5.56 (IH, NH), 3.5m (IH, G^a-H), 
1.13, 0.91, 0.83 and 0.7 (methyl groups). On the basis of 
elemental analysis and spectral properties the compound, 
m.p. 179° may be formulated as 5a-cholestano[6,5-d]2'-thiooxooxa-
zolidine (CGCCLXXIII). 
A probable pathway for the formation of (GCOGLXXIII) 
cf 179 from chlorohydrin (CCCCLXIX ) is given in the Scheme - 8. 
9 8 % 7 
Scheme - 8 
(GOOCLXIX) 
(CGCCLXXIII) 
PART - IV 
MASS SPECTRAL STUDIES ON STEROIDAL COMPOUNDS 
A: Steroidal thiazoles 
A survey of the literattire revealed that no mass spectral 
study of steroidal thiazoles has "been reported. This prompted 
us to examine the mass spectra of three structurally related 
steroidal thiazoles, namely 5p-hydroxycholest-3-enor3,4-d]2'-
methylthiazole (CCCCLVI), its 2'-amino analogue (CCCCLIII) and 
cholesta-3,5-dieno{3,4-d]2•-methylthiazole (CCCCLV). 
(CCCCLVI) 
G8H17 9 8 % 7 
(CCCCLIII) (CCCCLV) 
The compounds (CCCCLVI) and (CCCCLIII) differ by one mass 
unit and this difference could be equivalent to "tagging" and 
therefore can be helpful in the interpretation of these 
spectra. This indeed seems to be the case. Both (CCCCLVI) 
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and (GCCCLllX) are allylic alcohols and the loss of OH is to 
be expected . In view of this the eventual loss of water 
is not likely to be through 1,4-or 1,5-elimination process. 
Instead one would expect the loss of water from these two 
compounds to involve 1,2-elimination to give a conjugated 
diene system as is present in (CGCCLV). These were some of 
the pre study expectations which eventually truned out to be 
on the predicted lines. 
The mass spectrum of (CCCCL7I) (Fig. l) gave molecular 
ion peak at m/z along with some of the signifi-
cant ion peaks at m/z 442(M-CH^), 440(M-H0), 439(M-H20), 
424(m/z 439-CH^), 416(M -CH^-C=N), 399, 398(m/z 4l6-H20/m/z 
439-CH^ChN), 326(m/z 439-CqH^y), 303(M-154), 302(M-155), 
299(m/z 439-140), 285, 284, 270, 258, 244, 243, 231, 230, 229, 
228, 191, 179, and lower mass peaks. 
The mass spectrum of (CCCCLVI) has been examined in 
detail in conduction with those of (GCCCLIII) and (GGCGIV). 
In cases where fragmentations leading to corresponding ions 
have been observed, these have been clearly indicated. 
The following schemes embody the fragmentation of 
(GGGCLVI) leading to various significant ions. 
m/z 442 
This ion obviously results by the loss of a methyl group 
RELATIVE INTENSITY 
O -
00 o 
Jl 
(Q ^ 
N 
o 
l>0 o o 
O 
to 
03 o 
CO fV) O 
(a) 
o 
Ji. o o 
ii. o 
^ J CO 
IV) o 
J L 0 1 
cn 
0 
1 
00 
0 
1 
o o J 
•42 
-69 
71 
• 178 
180 179 
192 191 
o o 
o n 
326 
2 
Ui vj 
to 
VI 
Z 
O 
(/) 
- 3 6 3 
=^398 
399 
416 
— 424 
442 
•457 
440 "439 
- 2 161 -
from the molecular ion. Loss of methyl group(s) from steroids 
is of common occurrence. 
m/z 440 and 439 
Being an allylic alcohol (CCCCLVI) is likely to show the 
1 fl? 
loss of OH from the molecular ion . That the ion peak at 
m/z 440 is not only the P+1 peak of m/z 439 is substantiated 
by the ratio between 439 and 440 [compared with the thiazole 
(CCCCLV)]. In the present case the ratio is 2.5:1 whereas in 
the thiazole (CCCCLV) it is 3:1. The additional relative 
abundance of the ion m/z 440 coiild only be attributed to M-OH 
peak. 
?8^17 
etc 
(CCCCLVI) ; R = CH^;m/z 457 m/z 440; R = CH^iO^gli^^NS) 
(CCOCLIII) ; R = NH2;m/z 458 m/z 441; R = NH2(C28H45N2S) 
A strong peak at m/z 439(M-H20) is understandable since 
(CCCCLVI) is a tertiary alcohol. The loss of water from 
alcohol under electron-impact usually occurs by 1,4 or 
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1,3-elimination process. In such cases, the migration of a 
hydrogen to the OH group occurs first, followed by the loss 
of a water molecule. 
I I -9-C-9-0-
I 
+ 
• 1 I I 2 
^^d-c—c— 
« t I t 
-H^O 
I t C-C-C-C-t i l l 
The cation-radical may split off an olefinic molecule. However, 
in the present case the loss of OH group preceds hydrogen 
migration with the formation of a positive charge at C^. The 
subsequent loss of a hydrogen radical from C^ completes the 
loss of element of water. - In this case the elimination 
resembles SE^ process (1,2-elimination). 
m/^ 440; R = CH, 
m/z-441; R = NH, 
7 9 8 % 7 
ra/z 439; R=GK^(C29H45NS) 
m/z 440; R=NH2(G28H44N2S) 
- 2 204 -
m/z 424: 
This ion arises by the loss of a methyl group from the 
ion m/z 439. 
m/z 416; 
This ion peak is a weak one but is on the expected line. 
The ion peak at m/z 416 thovigh a weak one but cotild be of 
significance in the characterization of the thiazole moiety 
in the compoiind. The ion corresponds to the loss of CH^-C=N 
from the molecular ion. 
+ 
9 8^17 
•R-CHN 
(CCCCLVI) ; R = CH^ 
(GGCCLIIl') ; R = NH2 
m/z 416 (C2YH44OS) 
m/z 398; 
The ion peak at m/z 398 can arise either via m/z 416 
with the loss of water or from the ion m/z 439 by the loss 
of mass unit 4l(CH^-C=N). 
- 164 
CsHl? 
m/z 439; R = CH, 
m/z 440; R = NH, 
m/z 398 
-GH. 
^ f 
m/z 383 
m/z 416 
m/z 326; 
The ion peak at m/z 326 corresponds to the loss of the 
CoH-,,, side chain (mass xmit 113) from the ion m/z 439. 
a l l 
m/z 439; R = CH^ 
m/2 440; R = NH2 
m/z 326; R = CH3 
m/z 327; R = NHg 
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m/z 303^d 302 
The loss of the side chain and ring D is typical of 
steroidal fragmentation. These losses may occur from the 
molec\xlar ion itself or from some daughter ion. The 
formation of these ions, corresponding to the combined 
losses of the side chain and ring D has been shown to occur 
in the manner shown below. 
^ 8 % 7 
(GCCCLVI); R = CH, 
(CCCULIII); R = NH, 
-H- m/z 302; R = CH, 
m/z 303; R = NH. 
m/z 303; H = CH, 
m/z 304; R = NH. 
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m/z 299: 
This ion can be shown to arise from the ion m/z 439 by 
the loss of CQH^y-CH=CH2 according to the given Scheme. 
C 8 % 7 
m/z 439; R = GH, 
m/z 440; R = NH. 
m/z 299; R = CH, 
m/z 300; R = NH, 
m/z 285 and 284: 
•H* ^  m/z 284; R^CH^ 
m/z 285; R=NH2 
m/z 439; R = GH^ 
m/z 440; R = NH2 
m/z 285; R = CH^ 
m/z 286; R = NHg 
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m/z 270; 
Arithmatically this ion may arise by the loss of mass 
unit 154 from the ion m/z 424. However, the loss of mass unit 
154 is always accompanied with the loss of mass unit 155. On 
this basis one would expect an additional peak at m/z 269. 
However, this does not seem to be the case. As an alternative, 
it is suggested that the ion m/z 270 arises by the loss of a 
methyl group from the ion m/z 285. Yet there is another 
possibility which involves,the loss of the side chain (CqH^^, 
mass unit 113) from the ion m/z 383. 
CgHi7 
m/z 398 
f 
m/z 2 58 
m/z 270 
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m/z 231 and 230: 
m/z 439; R = GH, 
m/z 440; R = NH. 
m/z 231; R = CH, 
m/z 232; R = NH, 
m/z 230; R = GH, 
m/z 2 3 I ; R = NH, 
m/z 229 and 228: 
These ions can best be represented by the loss of mass 
unit 154 and 155 from the ion m/z 383. 
CQHiy 
m/z 383 
m/z 229 
4 
-H 
m/z 244 m/z 243 228 
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m/z 191: 
This is an important ion peak sind is present in the 
spectmim of (CCCCLV). Its equivalent ion peak at m/z 192 is 
equally distinct in the spectrum of (CCCCLIII). This is one 
of the ions which can be regarded as of diagnostic value. 
m/z 459; R = CH, 
m/z 440; R = NH, 
m/z 191; R 
m/z 192; R 
m/z 178--180; 
A "bunch of peaks of moderate intensities is present in 
the spectra of the three thiazoles (CCGCLVI), (CCCCLIII) and 
(CCCCLV). These ions can arise from a common intermediate 
or may result by independent routes. Two separate mechanisms 
have been proposed which take into account the formation of 
these ions from the different sources. 
H 
-H 
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-H 
S^-II 
(CGCCLVI) ; R = CH^ m/z 181, R = CH^ m/z 180, R = CH^ 
(CCCCLIII) ; R = NH2 m/z 182, R = NH2 m/z 181, R = NH, 
-V 
R' H 
m/z 179, R 
m/z 180, R 
CH^(CgHgNOS) 
NH2(GqHQN20S) 
?8^17 CqH^Y 
m/z 439; R = CH, 
m/z 440; R = NH^ 
m/z 179, R = CII^(G^qH^^NS) 
m/z 180, R = 
m/z 178; R = GH3 
m/z 179; R = WH2 
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The mass spectrum of (GCCCLIII) (Fig. 2) gave molecular 
ion peak at m/z 458(0231^45^208). Other important ion peaks 
were observed at m/z 44l(M-0H), 440(M-H20), 425(m/z 4I6-H2O), 
416(M -NH2~GsN); 399, 398(m/z 440 -NH2-G=N)/m/z 4I6-H2O), 
383(m/z 398-CH^), 327(m/z 440-CgH^^), 304, 303, 300, 286, 285, 
270, 258, 244, 243, 232, 231, 229, 228, 192, 180 and 
lower mass peaks. 
The mass spectrum of (CCCCfLV) (Pig. 3) gave a very 
prominent molecular ion peak at m/z 439(02^1145^3) followed by 
some significant ion peaks at 424(M-0H^), 398(M-GH^-0-N), 
326(M-0gH^^), 299(M-140), 285, 284, 270, 258, 231, 230, 229, 
228, 191, 179 and lower mass peaks. 
Both the spectra can be easily corelated with that of 
(CCCCLVI). It is worth while to mention that these three 
compounds having similar structure gave very similar and 
comparable mass spectra. 
B: Steroidal oxazolidine 
The steroidal oxazolidine, 5a-cholestano[6,5-d]2'-thio-
oxooxazolidine (CCCCLXXIII) for its unique structure and lack 
of information on mass spectrometry of such compound attracted 
our attention. We have initiated mass spectral studies on 
such compotmds and presently we give our findings with respect 
to (COGCLXXIII). 
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7 
(CCCCLXXIII) (CCCCLXXI) 
Interestingly (CCCCLXXIII) show the loss of water and 
our initial reaction was that the sample must be contaminated 
with that of (CCCCLXXI). Carefully and repeatedly recrysta-
llized sample of (CCCCLXXIII) persisted with the loss of water 
molecule under electron-impact which suggested that it might 
be isomerizing to (CCCCLXXI) which is likely to lose water 
easily. Mass spectrum of (CCCCLXXI) was determined and it 
was found to be very similar to that of (CCCCLXXIII). 
The mass spectrum of 5a-cholestano[6,5-d]2'-thiooxooxa-
zolidine (CCCCLXXIII) (Pig. 4) gave molecular ion peak at 
m/z 445(C2gH^yNOS) followed by other significant peaks at 
m/z 427, 426, 412, 400, 394, 387, 386, 385, 384, 370, 369, 
368, 353, 334, 314, 302, 287, 273, 272, 247, 215, 214, 213, 
112 (base peak) and lower mass peaks. The formation of 
the more significant ions can be rationalized according to 
the Schemes below. 
-n 
(5- ^ 
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The mechanistic schemes are tantative in the absence 
of mass spectra of appropriate deuterated analogues. 
m/z 427 [M-H2O]: 
The apparently a non-occurring and non-expected event 
involves the loss of water and this has been rationalized 
by isomerization of the thiooxooxazolidine (CCCCLXXIII) to 
its 5a-hydroxy-.6p-isothiocyanate(CCCCLXXI) under electron-
impact. That this indeed seems to be the case has been 
substantiated by comparing the mass spectrum of (CCCCXXIII) 
with that of ( C C C C L m ) (Pig. 5), which was found to be 
almost identical. 
y-m 
s 
(GCCCLXXIIl') 
f 8 % 7 
?8^17 
98Hi7 
(CCCGLXXI) 
m/z 427 
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m/z 426; m/z 427-H 
m/z 412; [m/z 427-GH^] 
The loss of a methyl group from the ion m/z 427 will 
give rise to ion m/z 412. Since this ion peak is fairly-
strong, the fall of methyl group seems to be facile, which 
can be represented in the following manner. 
-GH: 
m/z 412 m/z 427 
(one form resulting by 1,3-water elemination) 
m/z 400(M-45): 
? 8 % 7 7 
•N,-C = SH 'N+ 
- 175 -
m/z 400 m/z 370 
m/z 394: (m/z 427-HS) 
-N-H 
98Hi7 
7 98^17 
m/z 394 
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m/z 387: 
This very important ion results by the loss of mass 
unit 58(N"=C=S) from the molecular ion. 
98^17 C8H17 08^17 
t OH 
m/z 387 
-H 
m/z 386 
-H 
m/z 386 
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m/z 386; 
Ion m/z 386 can be shown also by the loss of HN=C=S 
from the molecular ion. 
^ R - H 
m/z 383.and 384 
m/z 386 
This weak peaks showed the loss of -0=C=S. 
^ ^m/z 384 
m/z 385 
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m/z 369 and 368: 
From the ion m/z 387 and 386. 
m/z 368 
-CH. 
m/z 334; 
The ion m/z 334 corresponds to the loss of mass unit 
111 from the molecular ion. Theseside chain (CqH^y) accounts 
for mass \init 113 and therefore one has to look for other 
- 2 179 -
part of the molecule for the formation of this significant 
ion. The formation of the ion m/z 334 has been rationalized 
according to the following Scheme. Incidently a similar 
Scheme will account for the formation of the base peak at 
m/z 112. 
CqHiy CSHit 
V-N-H 
(ccccLmii) • 
m/z 314: 
m/z 427-Side chain. 
m/z 302: 
m/z 387-GgH^^=302 
m/z 287; 
m/z 427-140 
m/z 273 and 272: 
427-154/155 
ni/z 534 
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m/z 247: 
It can be shown to be formed from the ion m/z 386, 
8^17 GsHl? 
H 0 
H 
98Hi7 
8^17 
4-
OH 
m/z 215. 214 and. 213: 
q 8 % 7 
+ 
m/z 247 (G^^qH^^) 
m/z 369-154, 155 
m/z 368-154, 155 
m/z 112 (Base peak C^Hj_20) 
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98^17 98^17 GRHiv 
98^17 
ra/z 112 
The mass spectrum of 5-hydroxy-5ct-cholestan-6p-yl isothio-
-cyanate (CCCCLXXI) (Fig. 5) resembles strongly with that 
the mass spectrum of (CCCCLXXIII) (Fig. 4). This leads to 
the suggestion that these compounds can lead to the same 
molecular ions under electron-impact. 
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(CCCCLXXI) 
? 8 % 7 Cgll^^ 
+ 
(CCCGLXXIII) 
Most of the fragments observed from (CCCCLXXI) can be 
rationalized as done in the case of (CCCGLXXIII). However, 
one or two small differences have also been noticed such as 
the ion m/z 333 from (CCCCLXXI). This can be explained 
according to the following mechanism. 
CaHi? 
"OH 
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A very strong ion peak at m/z from (CCGLXXI) 
can be shown to arise according to the following Scheme. 
7 
N=C=S 
(CCUCLXXI') 
m/z 112 
C: Steroidal tetrazoles 
Previous work from this laboratory described mass 
spectrometry of some of the steroidal tetrazoles belonging 
to the cholestane and stigmastane series . The present 
chapter deals with the mass spectral examination of several 
other steroidal tetrazoles, such as, 4a-chloro-3-aza-A-
homocholest-4a-eno[3,4-d]tetrazole (GGCCXLIV), its 4a-bromo 
analogue (GCGGXLVI), 3-aza-A-homo-4ap-hydroxy-6-oxo-5a-
cholestano[3,4-d]tetrazole (GCCCXLIX), 4a,6-dioxo-3-aza-A-
homo-5a-cholestano[3,4-d]tetrazole (CGGGLI) and 3,7-diaza-
6-oxo-A,B-bishomocholest-4a-eno[3,4-d]tetrazole (GGGGL) . 
(GGGCXLIY) 
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(CCGCXLVI) (GGGGXLIX) 
CqHT n 9 8 % ? 
The siaggested fragmentation pathways find support from 
ihe composition of the ions. However, in the absence of mass 
spectra of deuterated analogues these pathways must be accet)ted 
/ith certain reservations. 
The mass spectra of 4a-chloro-3-aza-A-homocholest-4a-
;no[5»4-d]tetrazole (CCCGXLIV) and its 4a-bromo analogue 
CCGCXLVI) have been considered together for abvious reasons. 
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The mass spectrum of the chlorotetrazole (CCCCXLIV) 
(Fig. 6) gave molectilar ion peak, at m/z 458/460 (3:1) 
(C2YH43N4CI) followed by ion peaks at 443/445 (M~15), 423(M-C1), 
422(M-HC1), 407(m/z 422-CH^), 345/347, 309, 282, 259, 217, 211, 
198/200 (base peak), 189, 164 and lower mass peaks. 
The mass spectrum of the bromo analogue (CGCCXLVI) 
(Fig. 7) gave molecular ion peak at m/z 502/504 (1:1) 
(C2YH^5N4Br), The other peaks were observed at m/z 487/489 
(M-CH^), 459/46l(m/z 487/489-^2), 423(M-Br).^ 422(M-HBr), 407 
(m/z 422-GH^), 395(m/z 423-N2), 389/391, 309, 282, 259, 
242/244, 217, 189, 164 and lower mass peaks. 
As expected both tetrazoles (CCCCXLIV) and (CCCCXLVI) 
showed loss of CH^, heilogen, halogen acid and Ng at one stage 
or the other and these losses have not been discussed. In 
addition to these, there occur usual steroidal fragmentations, 
such as the loss of the side chain CgH^^[m/z 309(m/z 422-CgH^^)], 
and side chain and a part of ring D(m/z 282; m/z 422-140). 
However, a comparison of these spectra reveals that there are 
at least two fragment ions, such as m/z 198/200 (in the 
chlorotetrazole) and corresponding ions m/z 242/244 in its 
bromo analogue and m/z 164 (halogen free); the latter being 
reasonably prominent in both the spectra. These ions appear 
to be typical of these spectra and could be considered of 
diagnostic value. The genesis of the ions m/z 198/200 (3:1) 
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and m/z 242/244 (1:1) from (CCCCXLIV) and (CCCCXLVI), 
respectively have been suggested to occtir according to the 
following Scheme. 
98^17 ?8^17 
(CCCCXLIV) X CI 
(CCCCXLVI) X = Br 
m/z 198/200, X 
m/z 242/244, X 
CI (CqH^^N^CI) 
Br (CQH3_iN43r) 
m/z 164 (G8H3_2N4): 
The ion m/z 164 corresponds to the composition CqH^2^4' 
Its formation from (CCCCXLIV) and (CCCCXLVI) can be shown 
accroding to the following mechanism. 
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7 
(CCCGXLIV") X = G1 
(GCGCXIVI") X = Br 
?8^17 
+ CH3 
m/z 164 
In addition to these significant ions, one could also 
consider ion peak at m/z 189 in both the spectra. The 
probable course for the formation of this ion can be 
rationalized according to the given Scheme. 
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9 8 % 7 
(CCCCXLIY") X = G1 
(CCCCXLVI") X = Br 
^ 8 % 7 
The mass spectrum of 3-a2a-A-homo-4ap-hydroxy-6-oxo-
5a-cholestano[3,4-d]tetrazole (CCCCXLIX) (Fig. 8) gave the 
molecular ion peak at m/z • The other peaks 
have been recorded in the table given below with their probable 
sources. 
J 3 <Q < 
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Ions (m/z) Probable Source 
456 Molecular ion 
441 (M -CH3) 
439 (M -OH) 
438 (M -H2O) 
428 (M -CO/M -N2) 
414 (M -CH2=C=0) 
4 1 3 (m/z 428-GH^; m/z 441-CO; 
m/z 44I-N2) 
410 (m/z 428-H2O) 
400 (m/z 428-00; m/z 428-N2) 
395 (M - C E y H2O, CO/N2) 
385 (m/z 400-CH^; m/z 413-CO/N2) 
382 (m/z 4OO-H2O) 
372 
358 
357 
343 (M -Side chain, 
3 3 1 (M -Ring A+H) Typical of 
Steroidal 6-ketones 
316 (m/z 331-GH^); (M -140, 
CqHJ_^-CH=CH2) 
302 (M -154, Side chain+Ring D) 
301 (M -155, Side chain+Ring D+H) 
288 (m/z 428-140, CqH3^^-CH=CH2) 
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Ions (m/z) Probable Source 
287 (m/z 441-154) 
286 (m/z 441-155) 
274 (m/z 428-154) 
273 (m/z 428-155) 
164 
153 
152 
Most of the ions result by following the expected 
course of fragmentations and their fornoation have not been 
discussed. That the tetrazole (CCUCZLIX) behaves like a 
184 
steroidal 6-ketone becomes obvious by the formation of 
the ion m/z 331 for irfiich an analogious mechanism is given 
below: 
(CCGCXLIX') 
^ 8 % 7 
+ 0-H 
m/z 531 
This reasoning finds support from the structure of (CCCCLI) 
where a prominant ion peak at m/z 331 is also observed. 
m/z 428; 
This very prominant ion peak may result either by the 
loss of CO, N2 or both from the moleciilar ion of (QCCCXLIX), 
Both these possibilities have been considered. J 
M-CO: 
9 8^17 
OH 0 + 
^ 8 % 7 
98Hi7 71" 
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m/z 428 
M-N2-
(CCCCXLIX") m/z 428 
m/z 414: 
This peak corresponds to the loss of mass unit 42 from 
the molecular.ion. This loss agrees with the loss of ketene 
from the molecular ion. 
9 8^17 
m/z 414 
There are three prominant ion peaks which deserve 
detail discussion. These are m/z 164, 153 and 152. Attempts 
have been made to rationalize the geneses of these ions in 
the following Schemes. 
m/z 164: 
(CCCOXLIX) 
-HgO 
-N, 
G Q H ^ Y 
+0-H 
98Hi7 
0-H 
m/z 
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m/z 133 and 152: 
These two ion peaks constitute the base peaks of the 
spectrTim. These ions however do not find their coiinter 
parts, if any, as prominant as themselves in the spectrum 
of (CCGCLI). It therefore appears that at one stage or the 
other the hydroxyl group in (CCCCXLIX) plays a determined 
role leading to these prominant ion peaks. These ions have 
been suggested to arise from m/25 428. Of the various compo-
sitions leading to m/z 153, the most suited appears to be 
N-N 
GsHlV 
H 'd 
9 8 % 7 
a-0 
9 8 % 7 
- 2 195 -
/ , ^ ^ ^ o t 
° 0 
m/z m/z 152(C7H8N202) 
The mass spectmim of 4a, 6-dioxo-3-•aza-A-homo-5a-
chole3tano[3,4-d]tetrazole (CCCCLI) (Fig. 9) gave molecular 
ion peak at 
with their probable sources are tabiilated below: 
Ions (m/z) Probable Source 
454 Molecular ion 
439 M -CH^ 
426 M -CO/N^ 
424 m/z 439-CH^ 
412 M -CH2=C=0 
411 m/z 426-CH^/439-C0/N2 
396 m/z 411-CH^ 
383 m/z 411-28(C0/N2) 
366-372 Bunch of peaks 
331 M -Ring A+H (like 6-ketones) 
326 m/z 439-CqH^^ 
314 M -140(CgH^,7-CH=CH2) 
300 M -154CSide chain + Ring D) 
299 M -155(Side chain+Ring D+H)/ 
m/z 439-140(CgH^7-CH=CH2) 
298 m/z 326-CO/N2 
286 m/z 314-CO/N2 
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Like the previous tetrazole (Fig. 8), this one (CCCCLI) 
showed expected losses, such as that of CH^, GO, Ng, side chain, 
side chain + Ring D, etc. This spectrum was found comparable 
with the previous one and therefore no attempt has been made 
for repetitive discussion or fragmentation. 
The ion m/z 331, as shown in the previous case, results 
by the loss of ring A and is typical of steroidal 6-ketones. 
m/z 326; 
This ion can be shown to arise by the loss of the 
side chain from the ion m/z 439. 
98^17 
0 
qsHiT CQHiy 
(CCCCLI*) m/z 439 
> m/z 298 i Z ^ ^ m / z 270 
m/z 326 
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The mass spectrum of the tetra25ole-lactam, 3,7-diaza-
6-oxo-A,B-bishomochole 3t-4a-eno[3,4-d]t etrazole (CCCCL) 
(Pig. 10) gave molecular ion peak at m/z ; other 
peaks were obtained at m/z 438(M -CH^), 42 5(M -28), 410 
(m/z 425~CHym/z 438-CO/N2), 399, 396(m/z 425-CH2=NH), 382 
(m/z 410-28), 36a(m/z 396-00), 356, 340(M -CgH^^,side chain), 
325(m/z 438-CqH^^), 313(M -140), 299(M-154), 298(M -155), 
284(m/z 438-154), 283(m/z 438-155), 270(m/z 298-28), 255 
(m/z 3 6 8 - 1 1 3 ) , 228(m/z 368-140) and lower mass peaks. 
The compound (CCCCL) combines both a tetrazole and a 
lactam moiety and therefore the fragmentations follow as a 
combination of these two functionalities plus the steroidal 
ring fragmentation. As this is a lone compoxind of its type, 
structTzrally speaking, its mass spectrum offers little that 
is useful. Only the genesis of the ion m/z 396 has been shown 
as it goes to support that the compound (CCCCL) is a 7a-aza-
lactam. 
7 
% 7 9 8 
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m/z 396 
GQHjv 
m/z 283 
A 
-H 
m/z 284 
- 1 5 4 
-GH 
^ m/z 438 m/z 32 5 
(CCCGL ' ) Mt 453 
- 2 8 
-28 
-CH. v^ xx, -28 
m/z 340 m/z 313 m/z 299 m/z 425 ' — ^ ^ 
-H 29 
m/z 298 m/z 396 
- 2 8 - 2 8 
m/z 270 m/z 368 
-GgH^y 
m/z 255 
28 = CO, N2 
29 = GH2=NH 
8^17 " 113 
140 = 
154 = 
155 = rH+GH2-CH-CH2-CQH^^ 
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D: Steroidal lactam 
The mass spectrum of 4a-hydroxy-3-aza-A-homocholest-4a-
en-3-one (CCCCXIiVII) (Pig. 11) gave molecular ion peak at 
m/z 415(C2yH^5N02) followed by other ion peaks at m/z 4OO, 
387, 372, 342, 332, 314, 302, 286, 275, 247, 244, 232, 218, 
217, 204, 203, 202, 189 other lower peaks. 
Interpretation of the mass spectrum of (GCGOXLVII) was 
simplified by comparing it with an earlier report on a very 
similar lactam (CXXI)^®^. 
? 8 % 7 
(CXXI) 
There is a strong similarity between the spectrum of 
(CCCCXLVII) and (CXXI). The spectrum of (CXXI) (Pig. 12) is 
reproduced here for comparison purpose. Therefore, no attempt 
has been made to discuss the spectrum in detail. 
As this (CCGCXLVII) is the only compound of its type 
studied without other closely related compounds around, its 
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value in establishing spectra-structure relationship is of a 
very limited value. Some of the more significant ion peaks 
have been shown to arise according to Scheme given Below: 
H -
(CCCCXLVII') 
H - N H-1 
0 H 
is^il 
m/z 387(C26H4 5N0) 
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m/z 372: 
This ion apparently can be shown to sirise by the loss of 
a methyl group from the ion m/z 387 or by the loss of CO from 
the ion m/z 400. In addition to these two alternative possi-
bilities, it can be shown to be derived from the molecular 
ion itself by the loss of CH2-CH2-NH (mass \mit 43). All the 
three possibilities have been shown to occur in the case of 
(OXXI). 
m/z 387-CH^ 
-CH 
H 
^0 
? 8 % 7 
8 % 7 
^ 8 % 7 
98^17 
HN 
+0-H 
(CCCCLXXIV') (CGCCLXXV•) 
m/z 572(C2 5H42N0) 
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As there appeared no ftirther loss of GO from the ion 
m/z 572 the ion (CCCCLXXV') seems to be dominant. In the 
case the ion (CCGGLXXIV•), a loss of CO would have been an 
expected course. 
The other important possibility for obtaining the ion 
m/z 372 consist in the loss of (CH2)2NH from the molecular 
ion. 
(CCGCXLVII') 
i ^ y m 
7 
*r8%7 
m/z 372 
(CCGCXLVII") m/z 372 (C25H4QO2) 
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m/z 337: 
This very prominant ion can be conveniently shown by 
the loss of a methyl group from the ion m/z 372(C2 5H^q02) 
subsequent to 1,2-hydrogen migration. 
W i t 
0 H 
m/z 3 7 2 ( 0 2 5 1 4 0 0 2 ) 
C q % 7 
m/z 357 ( C 2 4 H 3 7 O 2 ) 
EXPERIMENTAL 
PART - I 
All melting points are imcorrected. Ir spectra were 
determined in KBr/nuJol with a Perkin-Elmer 621 and Pye 
Unicam SP3-100 spectrophotometers. Nmr spectra were run in 
CDGl^ on a Varian A-60D instrument with TMS as internal 
standard. Uv spectra were determined in MeOH with a Pye 
Unicam PU 8800 spectrophotometer. Mass spectra were measured 
on a JMS D300 mass spectrometer using direct insertion 
technique at a source temperature of 250®. Thin layer 
chromatographic plates were coated with silica gel G and 
sprayed with 20/, aqueous perchloric acid. Light petroleiim 
refers to a fraction of b.p. 60-80®. Nmr values are given 
in ppm (s=singlet, d=doublet, t=triplet, hrrsbroad, umc=unresolved 
multiplet centred at, mc=multiplet centred at). Ir values are 
given in cm""^  (s=strong, m=medium, w=weak, br=broad). 
33-Hydroxy-51 6b-dibromo-5g-cholest ane 
To a solution of cholesterol (14 g) in ether (100 ml) 
was added gradually bromine solution (5 ml bromine dissolved 
in 100 ml galcial acetic acid containing 2 g of anhydrous 
sodi\im acetate) with stirring. The solution turned yellow 
and promptly set to a stiff paste of dibromide. The mixture 
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was cooled and stirred with a glass rod for five minutes to 
ensure complete crystallization. The product was then 
filtered under suction and washed with cold ether-acetic 
acid (3:7) mixture until the filtrate was completely colourless. 
The white dibromide was air dried (15 g), m.p. 112-113°(lit 
m.p. 113°). 
5,63~Dibromo-5a-ohole3tan-3-one 
3p-Hydroxy-5,6p-dibromo-5a-cholestane (10 g) was suspended 
in acetone (300 ml) in a three necked flask fitted with a 
stirrer and a dropping funnel. The suspension was stirred for 
five minutes and Jones' reagent (15 ml) was then added dropwise 
from a dropping funnel in the course of 15 minutes. The 
temperature of the reaction mixture during oxidation was 
maintained between 0-5° by exteimal cooling. After the addition 
was complete, stirring was continued for additional 15 minutes 
and cold water (200 ml) was then added. The product thus 
obtained was filtered under suction, washed thoroughly with 
water and air dried to give the dibromoketone (8.5 g),m.p.73-75° 
(lit.l®^ m.p. 75°). 
Cholest-5-en'-3-one 
5,6p-Dibromo-5a-cholestan-3-one (5 g) was dissolved in 
ether (100 ml) and glacial acetic acid (2.5 ml) was added. 
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Zinc dust (7.5 g) was then added in small portions during 
30 minutes with continuous shaking. After the complete 
addition, the ethereal layer containing suspended zinc dust 
was filtered, washed successively with water, NaHCO^ (5/.) and 
again with water and dried over anhydrous sodium sulphate. 
Removal of the solvent provided an oil which was crystallized 
from methanol to give cholest-5-en--3-one (5 g)» m.p. 126° 
(lit.^®^ m.p. 129°). 
Chole 3t-4"en->3--one 
A solution of cholest-5-en-5-one (3 g) in ethanol (30 ml) 
containing oxalic acid (0.4 g) was heated under reflux for 
15 ainutes. The reaction mixture was poured into cold water 
and extracted with ether. The ethereal solution was washed 
successively with water, ITaHCO^ (5X) and again with water and 
dried over anhydrous sodium sulphate. The oily residue, 
obtained after the evaporation of solvent, was crystallized 
__ o 186 from ethanol to give the ketone (1.2 g), m.p. 80 (lit. 
81-82°). 
4B.5-Epoxy-5B-cholestan-3-one (CCCCXXXIV) 
Aqueous 30'/. hydrogenperoxide solution (20 ml) and 
4N-sodium hydroxide (20 ml) were added simultaneously, dropwise 
with stirring, to a solution of cholest-4-en-3-one (5 g) in 
methanol (500 ml). After the mixture had been kept at 0° for 
- 2 207 -
48 hours, the solid which separated was filtered and crysta-
llized from aqueous methanol to give the epoxy ketone (CCCCXXXIV) 
(2.8 g) as needles , m.p. 118° (lit.^^'^ m.p. 118-119°); 
^max. 1725(0=0), 1240 cm'"^(G-C-); 6 3.03s (IH; C^rt-H), 0.9, 
0.85 and 0.7 (methyl groups).^ 
4-Chlorocholest-4-en-3-one (GOGCXXX) 
To a solution of 4p»5-epoxy-5p-cholestan-3-one (CCCCXXXIV) 
(3 g) in chloroform (300 ml) was treated with a stream of dry 
HCl gas for 2 minutes. The excess of the solvent was removed 
under reduced pressure and the residue was diluted with water 
and extracted with ether. The ether extract was washed with 
water, NaHCO^ (5X) and again with water and dried over 
anhydrous sodium sulphate. Removal of the solvent gave a 
semi-solid material which was crystallized from methanol-ether 
mixture to give the ketone (CCCCXXX) as needles (2 g), m.p.124° 
(lit.^^"^ m.p. 124.5-125°); positive Beilstein test; \) 
Q UlcLA. • 
1680(-C=C-C-), 1580 (C=C), 740 cm""^  (C-Cl); 6 2.6(C2-H2), 
1.25, 0.93, 0.83 and 0.73 (methyl groups); A ^^x, 255 nm. 
Schmidt reaction of 4-chlorocholest-4-en-3-one (CCCCXXX);4a-
Ghloro-3-aza-A-homochole8t-4a-en-3-one (CCGCXXXV) 
A mixture of 4-chlorocholest-4-en-3-one (CCCCXXX) (1.5-g) 
and polyphorsphoric acid [from P20^(22 g) and H^PO^ (15 ml)] 
was kept on a water bath (50-60°) and sodium azide (200 mg) 
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was added in small portions. The temperature was maintained 
at 50-60° for a further period of 6 hours.^and then reaction 
mixture was poured into ice-cooled water and the organic 
material was extracted with chloroform. Chloroform layer was 
washed successively with water, NaHCO^ (5/i) and again with 
water and then dried over aniiydrous sodiiim sulphate. Removal 
of the solvent provided an oil vfliich was crystallized from 
light petroleum-ether to give a solid (CCGCXXXV) (800 mg), 
m.p. 156°; positive Beilstein test; \) 3215, 3080(NH), max * 
1665'(C0NH), 1565(0=0), 710 cm"^ (C-Cl); 6 8.6m (IH, CONH; 
exchangeable with deuterium), 3.2m (2H, C2-H2), 1.21s(3H,C^Q-Me), 
0.7 (3H, C^^-Me), 0.91 and 0.83 (other methyl groups); niax.235nm. 
Analysis Pound : 0, 74.48; H, 10.02; N, 3.05 
C2yH^4N0C1 requires : C, 74.70; H, 10.22; N, 3.27/ -
4-Hydroxycholest-4-en-3-one (OCCCXXXII) 
A Solution of 4P,5-epoxy-5p-cholestan-3-one (CCCCXXXIV) 
(3 g) in formic acid (45 ml) was heated tinder reflux for 
25 minutes and then poured into hot water (150 ml, 60°). The 
mixture was eilowed to cool and was kept at room temperature 
overnight. The brown semi-solid thus obtained was filtered 
and dissolved in ether. The ethereal solution was washed with 
water, NaHCO^ (5/.) and then again with water and dried over 
anhydrous sodium sulphate. Removal of the solvent gave an oily 
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compound lAiich was crystallized from methanol to furnish the 
hydroxy ketone (CCCCXXXII) (1.5 g), m.p. 145° (lit.^^^ 
m.p. 145-147°); ^ ^ax. 5455(OH), 1675(C=C-C=0), 1640 cm"^(C=G); 
6 4.3br (IH, OH), 1.18, 0.93, 0.85, and 0.73 (methyl groups); 
^max. 278 nm. 
Schmidt reaction of 4-"hydroxychole8t-»4-en-3-one (CCCCXXXII); 
3-Aza-A-homochole3tane-4. 4a--dione (CCCCXXXVII) 
A mixture of 4-hydroxycholest-4-en-3'-one (CCCCXXXII) 
(1.0 g) and polyphosphoric acid [from P20^(22 g) and H^PO^ 
(15 ml)] was heated to a temperature 50-60° on a water bath 
and sodium azide (200 mg) added in portions with stirring. 
The mixture was kept at this temperature for 8 hours and 
then it was poured into ice-cooled water, extracted with 
ether. The ethereal layer was washed with water, 
and water and dried over anhydrous sodium sxilphate. Removal 
of the solvent gave an oil which was crystallized from light 
petrole\im to give (CCCCXXXVII) (600 mg), m.p. 194°; V max. 
3220-3100 (NH/OH), 1700(4a.carbonyl group), 1680 cm"^ (CONH); 
6 7.58br (IH, CO-N-H; exchangeable with deuterium), 3.38m 
(2H, C2-H2, Wi = 14Hz), 2.58t (IH, C^a-H), 1.06, 0.98, 0.81 
and 0.68 (methyl groups). 
Analysis Fovcad : C, 77.81; H, 10.69; N, 3.13 
C2yH45N02 requires : C, 78.02; H, 10.91; N, 3 . 377 . • 
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4-Acetoxychole3t-4-en~3-one (CCGGXXXI) 
A mixture of (CCUUXXXII) (5 g), pyridine (7.5 ml) and 
acetio anhydride (5 ml) was heated on a water bath for 2 hr. 
The reaction mixture was poured into crushed ice water mixture 
with stirring. An oily compound thus obtained was extracted 
with ether. The ethereal layer was washed with water, NaHCO^ 
(5X) and water, and dried over anhydrous sodium sulphate. 
Evaporation of the solvents gave an oil which was purified by 
column chromatography. Elution with light petroleum-ether 
(25:1) gave the ketone (CGCCXXXI) (5 g), m.p. 101° (lit.^^® 
0 _-, 
m.p. 101°); \) 1760 (C=C-0-C-GH,), 1690 and 1625 cm III3,X • 0 " 
(C=G-C=0); 6 2.13 (3H, OH^-C-0), 1.18, 0.93, 0.83 and 0.71 
(other methyl groups); X 2 4 7 nm. max. 
Schmidt reaction of 4-acetoxychole3t-4-en-3--one (GGGGXXXI); 3-Aza-
A-hOmo--5a~cholestane-4.4a-dione (GGGGXXXVII) 
A mixture of 4-acetoxycholest-4-en-3-one (GCGUXXXI) (10 g) 
and polyphosphoric acid [from 1*2*^ 5 (22.5 g) and H^PO^ (15 ml)] 
was heated on a water bath and sodium azide (200 n^) added in 
portions with stirring. The mixture was kept at this tem-oerature 
for 8 hr and then it was poured into ice-'cooled water and 
extracted with ether. After usual work up and evaporation of 
the solvent provided 3-aza-A-homo-5a-chole3tane-4,4a-dione 
(GGGGXXXVII) as an oil which was crystallized from light 
petroleum (600 mg), m.p. 194° fidentical in all respects 
with the sample of (CGCGXXXVII) obtained earlier]. 
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3B-0hloroohole3i;~5-ene 
Freshly purified thionylchloride (40 ml) was added gradually 
to cholesterol (50 g) at room temperature. A vigorous reaction 
ensued with the evolution of gaseous products. When the 
reaction slackened,the mixture was gently heated at a temperature 
50-60° on a water "bath for 1 hr and then poured onto crushed 
ice with stirring. The yellow solid thus obtained was filtered 
tinder suction and washed several times with ice-cooled water 
and air dried. Recrystallization from acetone gave 3p-chloro-
cholest-5-ene (48 g), m.p. 95-96° (lit.^®'^ m.p. 96-97°). 
Oholest-5-ene 
3p-Chlorocholest-5-ene (20 g) was dissolved in warm amyl 
alcohol (460 ml) and sodium metal (40 g) was added to the 
solution with continuous stirring over a period of 8 hr. The 
reaction mixture was warmed occasionally when all the sodium 
metal was dissolved, the reaction mixture was poured into water 
acidified with hydrochloric acid and then allowed to stand over-
night. A white crystalline solid thus obtained was filtered 
under suction and washed thoroxaghly with water and air dried. 
The crude material was recrystallized from acetone to provide 
cholest-5-ene (12 g), m.p. 94° ( l i t . m . p . 95°). 
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3~0tilorocholeatane 
Ghole3t-5-ene(2 g) was dissolved in chloroform (50 ml) and 
hydrochloric acid gas was passed slowly through the solution 
for 4 hr at room temperatxire. The solution was then kept 
overnight and chloroform was removed hy distillation under 
reduced pressure. The residue (oil) was dissolved in ether 
and then recrystallized from acetone (1.5 g), m.p. 96° (lit>®^ 
m.p. 97°). It gave positive Beilstein test. 
Chole3t-4--ene 
A mixture of 5-chlorocholestane (1 g), pyridine (10 ml) was 
heated under reflux for 6-8 hr. After the reaction mixtiire 
attained the room temperatvire it was poured into ice-cooled 
water and extracted with ether. The ethereal layer was washed 
with water, dil. HCl, NaHCO^ ( a n d again with water, dried 
over anhydrous sodium sulphate. Removal of the solvent 
afforded an oil which on recrystallization from methanol-ether 
V( 
m.p. 81-82®). 
mixture gave pure nholest-4-ene (550 mg), m.p. 80° (lit.^^*^ 
4-Nitrochole3t-4-ene 
A suspension of finely powdered oholest-4-ene (3 g) in 
glacial acetic acid (30 ml) was vigorously stirred at room 
temperature and treated with fximing nitric acid (8 ml; d 1.5) 
followed "by addition of sodium nitrite (2.0 g) over a period 
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of 1 hr. The temperature was maintained "between 20-2 5° by-
external cooling. The reaction mixture was poured into water 
and yellow product thus obtained was extracted with ether. The 
ethereal layer was washed successively with water, NaHC0^(5^) 
and again with water and dried over anhydrous sodium sulphate. 
Removal of the solvent gave an oil (-'2.8 g) which was crystallized 
from acetone (2.29 g), m.p. 68-70® (lit.^^^ m.p. 70®). 
5a-0holestan-4-one (GCGCXXXIII) 
4-Nitrocholest-4-ene (5 g) was dissolved in warm glacial 
acetic acid (200 ml) and zinc dust (12 g) was gradually added 
in small portions with taking. The mixture was heated under 
reflux for about 4 hr and water (12 ml) was added in small 
portions during the course of reaction. Zinc powder (unreacted) 
was removed by :."ill.tration and the filtrate was diluted with 
excess of water and extracted with ether. The ethereal layer 
was washed successively with water, NaHCO^ (5Z) and again with 
water and dried over anhydrous sodium sulphate. Removal of the 
solvent gave an oil (-^1.2 g ) which was chromatographed over 
silica gel (25 g). Elution with light petroleum-ether (4:1) 
provided the ketone (CCCCXXXIII) (200 mg), m.p. 98° 
m.p. 99-99.5°). 
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Schmidt reaction of 5a-chole3tan--4-one (CGCGXXXIII); 4a-Aza-A-
homo-5a-chole3tan-4--one (XXXI) 
A mixttire of 5a-cholestan-4-orLe (CCCCXXXIII) (200 mg) and 
polyphosphoric acid [from P20^(l5 g) and H^P0^(10 ml)] was 
heated on a water bath, sodium azide (50 mg) was added in small 
portions and the reaction mixture was heated further for 8 hr 
and then poured into ice-cooled water and extracted with 
chloroform. Chloroform layer was washed successively with 
water, NaJHCO^ (5/{) and again with water and then dried over 
anhydrous sodium sulphate. Removal of the solvent gave an oil 
(XXXI) which was crystallized from acetone (50 mg), m.p.220-221°. 
>) 3200 (NH), 1660(C0NH); 6 5.3d (IH, N-H', exchangeable UlclX • 
with deuterium), 5.2m (IH, C^a-H), 2.48m (2H, y 0.9, 0.85 
and 0,68 (methyl groups). 
Analysis Found ; C, 80.50; H, 11.68; N, 3.28 
Calcd. Og^H^^NO : C, 80.74; H, 11.79; N, 3.49/. -
I 
Schmidt reaction of 4B.5-epoxy-53-cholestan-3-one (CCCCXXXIV); 
l-H.vdroxy-4-methyl-19-norcholesta-1.3. 5(10)-triene (CCCCXL) 
and 3-aza-A-homo-5g-cholestane-4.4a.6-trione (CCCCXXXIX) 
A mixture of 4p,5-epoxy-5P-cholegtan-3-one (3 g) and 
polyphosphoric acid [from ^2^5 (45 g) and H^PO^ (30 ml)] was 
heated on a water bath, sodium azide (750 mg) was added in 
small portions and the reaction mixture was heated further 
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for 8 hr and then poured into ice-cooled water and extracted 
with chloroform (3 x 100 ml) and washed successively with 
water, NaHCO^ (5X) and again with water, dried over anhydrous 
sodi\im sulphate. Excess of the solvent was removed imder 
reduced pressure to give an oil ( ^ 2 . 9 g) which was then 
chromatographed over silica gel (60 g). Elution with light 
petroleum-ether (10:1) furnished (CCCCXL), crystallized from 
methanol (650 mg), m.p. 140*; n) 3494, 3390 (-0H), 1585 cm"^ 
(C=C, aromatic); 6 6.86d (IH, C2-H, J = 8.5Hz), 6.40d (IH, 
C^-H,-J = 8.5Hz), 4.53 br (IH, OH), 2.16s (3H, C^-methyl), 
0.95, 0.86, 0.76 (other methyl groups); 248 and 282 nm 
(aromatic). 
Analysis Found : C, 84.53; H, 10.92 
^27^42° requires : G, 84.75; H, 11.06^ 
Further elution with light petroleum-ether (4:1) provided 
the compound (CGGOXXXIX), crystallized from methanol (1.2 g) 
m.p. 191°; \)max. 1695 (Cg and G^ carbonyl 
groups),1668 cm~^(CONH); 6 8.1br (IH, NH; exchangeable with 
deuterium), 3.3me(3H, G^a-H), 0.91, 0.83, 0.68 
(methyl groups). 
Analysis Found : G, 75.26; H, 9.97; N, 3.16 
requires : G, 75.48; H,10.09; N, 3.26/. • 
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Acetylation of (CCOCXL) 
A mixture of (GCGOXL) (100 mg), pyridine (1 ml) and 
acetic anhydride (0.8 ml) was allowed to stand at room 
temperature for 24 hr. The reaction mixture was "ooured into 
water and extracted with ether. After usual work up it 
provided the acetoxy product (CCGCXLII), which failed to 
crystallize; \) 1755 (vinylic acetate carbonyl), 1575 
(-0=0-, aromatic), 122 5 cm~^ (acetate); 6 6.8d (IH, J=8.5nz), 
6.6d (IH, J=8.5Hz), 2.16s (O^-OH^ and -O-OO-OH^), 0.91, 0.83 
and 0.71 (other methyl groups). 
Analysis Pound : 0, 81.88; H, 10.30 
02^11^^02 requires : C, 82.02; H, 10.44X. 
PART - II 
Reaction of 4-clilorooholest-4-en-3-one (CCCCXXX) with an excess 
of hydrazoic acid:4a-0hloro-3-aza-A-homocholest-4a-enor3t4-dl 
tetrazole (CCCCXLIV) 
Sodium azide (3 g) was dissolved in water (15 ml) aad to 
this was added benzene (22,5 ml) at 0° . Sulphuric acid (3 ml) 
was then added dropwise with shaking over a period of 30 minutes 
at 0-5°f shaking was continued for additional 30 minutes, and 
the organic layer was separated, dried over anhydrous sodium 
sulphate and filtered. This solution of hydrazoic acid in 
benzene (22.5 ml) was made upto (27.5 ml) by addition of 
benzene and was treated with freshly distilled boron trifluoride 
etherate (1.5 ml) in the cold. To this was added a solution of 
the ketone (GCCCXXX) (1.5 g) in benzene (30 ml) in roughly 
5 hr and this reaction mixture was kept at room temperature for 
3 days. Benzene was removed by distillation under reduced 
pressure and the residue was dissolved in ether. The ethereal 
solution was washed with water, NaHCO^ (lOX) and water,dried over 
anhydrous sodium sulphate.. Evaporation of the solvent gave 
an oil which was crystalli2,ed from methanol to provide tetrazole 
(CCCCXLIV) (1.2 g), m.p. 179°; V 1600(-C=C-), 1510, 1470, 
1380(C=N, N=N, -N-N-), 750 cm~^ (C-Cl); 6 4.45br (2H, W^ = 13Hz, 
C2-H2), 1.35, 0.91, 0.81, 0.7 (methyl groups). 
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Analysis Found : C, 70.42; H, 9.30; N, 12.11 
requires : C, 70.63; H, 9.44; N, 12.20/,. 
4-Bromoohole3t-4-en-3-one (CXXIX) 
Aqueous 40X hydrobromio acid (20 ml) was added to a solution 
of the epoxy ketone (CCCCXXXIV) (2 g) in chloroform (200 ml) and 
glacial acetic acid (20 ml). The reaction mixture was kept at 
room temperature for 16 hr, then diluted with water and 
extracted with chloroform. The extract was washed with water, 
dried over anhydrous sodium sulphate. Removal of the solvent 
gave an oil which crystallized from aqueous methanol to furnish 
4-'bromocholest-4-en-3-one (CXXIX) as long needles (1.2 g), 
m.p. 114° (lit.^^'^ m.p. 114-115°). 
Reaction of 4-bromochole3t-4-en--3-one (CXXIX) with an excess 
of hydrazoic acid:4a-Bromo~3-aza--A-homocholest-4a-enor3t 4-dl 
tetrazole (CCCCXLVI) 
To a solution of hydrazoic acid (20 ml) [prepared as 
described earlier] was added boron trifluoride-etherate (l ml) 
in the cold. To this, was added a solution of the ketone 
(CXXIX) (1 g) in benzene (20 ml) in about 5 hr and this 
reaction mixture was kept at room temperature for 3 days. 
Benzene was removed by distillation under reduced pressure 
and the residue was dissolved in ether. The ethereal solution 
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was washed with water, NaHCO^ (lOX) and water and dried over 
anhydrous sodium sulphate. Evaporation of the solvent gave 
an oil which was chromatographed over silica gel (20 g). 
Blution with light petroleum-ether (3:1) provided the tetrazole 
(GGCCXLVI), crystallized from light petroleum (500 mg), m.p.l85°; 
•0 m^^ 1590(-C=C-), 1500, 1470, 1580(C=N, N=N, N-N) and 730 ma-A. • 
(G-Br); 6 4.45br (2H, ' 0,81 and 0.7 (methyl 
groups). 
Analysis Found : C, 64.17; H, 8.40; N, 11.01 
requires : C, 64.40; H, 8.61; N, 11.13^ • 
Reaction of 4-acetoxycholest-4--en-3-one (CCCOXXXI) with an 
excess of hydrazoic acid;4a-Hydroxy-3-aza-A--homocholest-4a~ 
en-3-one (GGCCXLYII) 
To a solution of hydrazoic acid (20 ml) [prepared as 
described earlier] was added boron trifluoride-etherate (l ml) 
in the cold. A solution of the ketone (CGGCXaXI) (l g) in 
benzene (20 ml) was then added in about 5 hr and the reaction 
mixture was kept at room temperature for 3 days. Benzene was 
removed by distillation under reduced pressure and the residue 
was dissolved in ether. The ethereal solutxon was washed with 
water, NaHGO^ (10'/) and again with water and dried over anhydrous 
sodium sulphate. Evaporation of the solvent gave an oil ^ich 
was crystallized from light petroleum to give the lactam 
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(CCCGXLVII), (600 mg), m„p. 187°; \) „ ^ 3600 (-0H), 3450, 
3150 (NH), 1660 cm"^ (CONH)j 6 7.15br (IH, NH; exchangeable 
with deuterium), 3.26ni (2H, 02-112), 1.25, 0.9, 0.8 and 0.7 
(methyl groups); 2 59 nm. 
Analysis Fo\md : C, 77.80; H, 10.75; N, 3.23 
C27H^5N02 requires : G, 78.02; H, 10.91; N, 3.37^-
Reaction of 4—hydroxychole3t-4-en~3-one (OOCCXXXII) with an 
excess of hydrazoic acid;4a-Hydroxy-3-aza-A-homochole3t-4a-
en-3-one (GGGOXLVII) and 3-aza--A-homo-4a3-'hydroxy-6-oxo-5a-
cholestanor3«4-dltetrazole (GGCCXLIX) 
To a solution of hydrazoic acid (27o5 ml) [prepared as 
described earlier] was added freshly distilled boron trifluoride-
etherate (1.5 ml) in the cold. To this was added a solution 
of the ketone (CGGGXXXII) (1.5 g) in benzene (30 ml) in roughly 
5 hr and this reaction mixture was kept at room temperature 
for 15 days. Benzene was removed by distillation under reduced 
pressTire and the residue was dissolved in ether. The ethereal 
solution was washed with water, NaHGO^ (10^) and water and 
dried over anhydrous sodium sulphate. Evaporation of the 
solvent gave the crude product which was chromatographed over 
silica gel (30 g). Fractions of 25 ml were collected. Elution 
with light petroleum-ether (20:1) gave starting ketone(GGCCXXXII), 
recrystsillized from methanol (100 mg), m.p., m.m.p. 145°-
Further elution with light petroleum-ether (4:1) gave the 
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lactam (CGCCXLVII), crystallized from light petroleum (200 mg), 
m.p. and m.m.p. 187°. Further elution with light petroleum-
ether (2:1) afforded the tetrazole (CCGGXLIX), crystallized 
from methanol (60 mg), m.p. 217°; 9 3300(0H), 1710 
(Cg-carbonyl group), 1530, 1490, 1390 cm"^ (C=N, N=N, N-N); 
6 4.66br(G2-H2), 3.86 (IH, C^^a-H), 3.25 (IH, G^a-H), 1.2, 
0.91, 0.8 and 0.66(methyl groups). 
Analysis Found : 0, 70.90; H, 9.52; N, 12.04 
requires : G, 71.01; H, 9.71; N, 12.2l'/. -
4-Methoxychole3t-4-en-3-one (GCCGXLIV) 
A solution of 4p,5-epoxy-5p~cholestan-3-one (CCCCXXXIV) 
(2 g) in methanol (250 ml) was treated with 4N Na0H(20 ml) 
and heated under reflux for 24 hr. It was diluted with water 
and then kept at 0-5° for 24 hr. The solid was filtered, 
air dried and crystallized from aqueous methanol to give 
4-methoxycholest-4-en-3-one (GGGCXLIV) as needles (1.4 gm), 
m.p. 138° (lit.^^^ m.p. 136-138°); \) 1680, 1610 cm"^ niax • 
(C=C-C=0); 6 3.55s (3H, OCH^), 1.2 , 0.91, O.SLand 0.7 (methyl 
groups). 
Reaction of 4-methoxychole3t-4-en-3"One (GGGCXLIV) with an 
excess of hydrazoic acid;4a-Hydroxy-3-aza-A-homochole3t-4a-
en-3-one (GGCGXLVII) 
To a solution of hydrazoic acid (20 ml)[prepared as 
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described earlier] was added freshly distilled boron trifluoride-
etherate (1 ml) in the cold. A solution of the ketone(CCCCXLIV) 
(1 g) in benzene (20 ml) was then added in about 5 hr and the 
reaction mixture was kept at room temperature for 4 days. 
Benzene was removed by distillation under reduced pressure 
and the residue was dissolved in ether. The ethereal solution 
was washed with water, NaHCO^ (lO'/) and water and dried over 
anhydrous sodium sulphate. Evaporation of the solvent gave 
an oil which was crystallized from light petroleum to give 
the lactam (CCCCXLVII) (500 mg), m.p. and m.m.p. 187°. 
Reaction of 4B•3-epozy-53-cholestan-3"One (CCCCXXXIV) with an 
excess of hydrazoic acid;4-Hydroxyoholest~4-en-3-one (CCCCXXXII), 
3.7-diaza-6-oxo-A.B-bishomochole3t-4a-eno f 3«4-d11 etrazole(CCCGL), 
4a--hydroxy-3~aza-A-homochole3t--4a-en-3-one (CCCCXLVII). 3-aza-
4a«6-dioxo-5g-cholestanor3t4-d1tetrazole (CCCCLI) and 4-aza-A-
homo-5a-chole3tane~3« 4a~dione (CCCCXXXVIII) 
Sodium azide (3 g) was dissolved in water (15 ml) and 
to this was added benzene (22.5 ml) at 0°. Sulphuric acid 
(3 nal) was then added dropwise with shaking over a period of 
30 minutes at 0-5°, shaking was continued for additional 
30 minutes, and the organic layer was separated, dried over 
anhydrous sodium sulphate and filtered. This solution of 
hydrazoic acid in benzene (22.5 ml) was made upto (27.5 ml) 
by addition of benzene and was treated with freshly distilled 
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boron trifluoride~etherate (1.5 nil) in the cold. To this was 
added a solution of the ketone (GGCGXXXIV) (lo5 g) in benzene 
(30 ml) in roughly 5 hr and the reaction mixture was kept at 
room temperature for 6 days. Benzene was removed by distilla-
tion under reduced pressure and the residue was dissolved in 
ether. The ethereal solution was washed with water, NaHCO^ 
(10/,) acid again with water and dried over anhydrous sodium 
sulphate. Evaporation of the solvent gave the crude product 
which was chromatographed over silica gel (60 g). Fractions 
of 25 ml were collected. Elution with light petroleum-ether 
(20:1) gave 4-hydroxychole3t-4-en-3-one (CCCCXXXII), recrysta-
llized from methanol (200 mg), m.p. and m.m.p. 145°. Elution 
with light petroleum-ether (5:1) afforded the tetrazole(CCCCL), 
crystallized from light petroleum (250 mg), m.p. 149°; 
3350, 3150(NH), 1660, 1630(C0NH, 0=0), 1520, 1490, 1380 cm" 
(G=N, N=N, N-N); 6 7.15br (IH, NH; exchangeable with deuterium), 
4.5m (•2H, G2-H2), 3.25ra (2H, Oj^-E^), 5.66s (IH, G^^-vinylic 
proton), 1.25, 0.91, O.Sland 0,7 (methyj. groups). 
Analysis Found : G, 71.29; H, 9.28; N, 15.31 
a^rjE^^N^O requires : C, 71.48; H, 9.55; N, 15.44/. 
Further elution with light petroleum-ether (3:1) gave 
the lactam (GGGCXLVII), recrystallized from light petroleum 
(60 mg), m.p. and m.m.p. 187°. Elution with light petroleum-
ether (1:1) provided an oil (GCCCLI) which failed to crystallize; 
max. 
- 1 
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m ^ . 5250W (OH), 1710, 1680 (two carbonyl groups), 1525, 
1460, 1390 cm~^(G=N, M , M ) ; 6 4.6ta (2H, 2.9br 
(IH, C^a-H), 2.2m (2H, C^-H^), 1.12, 0.91, 0.8 and 0.7(meth7l 
groups). 
Analysis Pound : G, 71.17; H, 9.18; N, 12.12 
= 71.33; H, 9.31; N, 12.32'/ 
Further elution with ether gave the lactam (CCCGXXXVIII), 
recrystallized from light petroleum (100 mg), m.xi. 230°; 
3200, 1680 cm"^ (CO-NH-CO); 6 5.93br (IH, NH; exchangeable 
with deuterium), 2.95m (IH, G^a-H), 2.36m (2H, G2-H2), 1.0, 
0.9, 0.8 and 0.7 (methyl groups). 
Analysis Poxmd : G, 77.88; H, 10.76; N, 3.16 
G^^H^^NOg requires : G, 78.02; H, 10.91; N, 3.37/.. 
PART - III-A 
Reaction of 4B• 5-epox.y--53-chole3tan-3-one (CCGCXXXIY) with 
thiourea; 5g-HydroxyGholest-3-eno[3.4--dl2 ' -aminothiazole 
(CGCGLIII) 
A mixture of ,5-epoxy-5p-cholestan-3-one (CCGCXXXIY) 
(1.5 g), thiourea (2 g) in ethanol (25 na) was heated under 
reflux for 6 hr. The reaction mixture was poured into water 
and extracted with ether. The ethereal layer was washed with 
water, NaHCO^ (5^), water and dried over anhydrous sodium 
sulphate. Removal of the solvent gave a single product 
(GGGGLIII) which was crystallized from acetone (650 mg), 
m.p. 240°; V^  ^ ^ ^ 3440 (OH), 3250, 3080 (NH2), 1560, 1515 cm"^ 
(thiazole moiety); 6 2.71br (2H, NH2), 1.2, 0.93, 0.83 and 
0,71 (methyl groups). 
Analysis Pound : G, 73.12; H, 9.98; N, 6.02 
^28^46^2^^ requires : G, 73.30; H, 10.12; N, 6.10^. 
Reaction of 43,5--epoxy-5e-chole3tan-3-one (GGGGXXXIV) with 
thioacet amide:3.5"Ghole st adieno f 3.4~dl2'-methylth iazole(GGGGLV) 
and 5B-hydroxycholest--3-enor3.4~dl2'-methylthiazole (GCGGLVI) 
A mixture of the ketone (GCCCXXXIV) (1.5 g), thioacetamide 
(2 g) in ethanol (25 ml) was heated \mder reflux for 18 hr. 
The reaction mixture was poured into water and extracted with 
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ether. The ethereal layer was washed successively with water, 
NaHGO^ (5?,), water and dried over anhydrous sodium sulphate. 
Removal of the solvent gave an oil which was chromatographed 
over silica gel (30 g). Each fraction of 25 ml was collected. 
Elution with light petroleum-ether (15:1) gave (GGCCLV), 
crystallized from acetone (480 .mg), m.p. 145°; 1650 (C=G), 
1600, 1538 cm~^ (thioazole moiety); 6 5.7m (IH, Gg-vinylic 
proton), 2.63s (3H, 2'-methyl protons), 1.25, O.q, O.Bi and 
0.71 (other methyl groups). 
Analysis Found : G, 79.00; H, 10.15; N, 3.02 
C2gH45NS requires : G, 79.21; H, 10.31; N, 3.19'/ 
Further elution with light petroleum-ether (5:1) provided 
(GGGGLVI), crystallized from light petroleum (200 mg), m.p.152°; 
3300(0H), 1595, 1555 cm~^ (thioazole moiety); 6 2.66s UIOLX. • 
(3H, 2'-methyl protons), 1.06, 0.88, 0.78 and 0.63 (other 
methyl groups). 
Analysis Found : G, 75.98; H, 10.11; N, 2.97 
C2gH^^NS0 requires : G, 76<,09; H, 10.35; N, 3.067,. 
PART - III-B 
Reaction of 4B, 5-epozy-5B-chole3t8aa-3-one (GCCCXXXIV) vith 
phenylhydrazine;3~0xochole3t~4-enof4» 3,6~cdl2'-phenylpyrazole 
(CCUCLVII) and 33"hydroxychole.stanor 4. 3-c |2*-aza-N-phenyl~ 
azetine (CCCCLVIII) 
The ketone (CCCCXXXIV) (l g) was dissolved in benzene 
(25 ml) and to this was added phenylhydrazine (2 ml) and 
acetic acid (2 ml). The reaction mixture was then heated 
under reflux for 6 hr. Benzene was removed under reduced 
pressure. The residue was extracted with ether. The ethereal 
layer was successively washed with water, NaHCO^ (57Jt water 
and dried over anhydrous sodium sulphate. Removal of the 
solvent gave an oil which was chromatographed over silica gel 
(20 g) and fractions of 2 5 ml were collected. Elution with 
li^ht petroleum-ether (40:1) afforded the pyrazole (CCuGLVII) 
crystallized from methanol-chlorof oirm (200 mg); m.p. 226° 
[lit.^^"^ m.p. 226°]; ^^^ 1680 (G=G-G-), 1595, 1500(pyrazole U13.A » 
moiety), 3020, 750 and 690 cm"^ (monosubstituted benzene); 
6 7.5br,m(5H, aromatic protons), 2.65m (2H, Q^-E^), 2.l6m(2H, 
C^-Hg), 1.2, 0.9, 0.81 and 0.76 (methyl groups). 
Analysis Found : C, 81.25; H, 9.32 N, 5.58 
Calcd. for : C, 81.43; H, 9.53 ; N, 5.76'/. 
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Further elution with light petroleum-ether (25:1) 
provided (CCCCLVIIl), crystallized from methanol (100 mg), 
m.p. 238°; V^  ^ ax. ^^^^ sharp (OH-tertiary), 1595, 1480(G=N, N-N), 
3020, 750, 690 cm~^ (monosubstituted benzene); 6 7.15br,m(5H, 
aromatic protons), 3.2m (3H, C^H^ and C^-H), 1.01,0.91, 0.85 
and 0.71(methyl groups). 
Analysis Found : C, 80.57; H,10.03; N, 5-49 
C^^H^QNgO requires : C, 80.76; H,10.27; N, 5.7l7.. 
Baeyer-Villiger Oxidation of 4g, 5-'epoxy-53-chole3tan-3~one 
(CGCGXXXIV);30xa-4aa,5-epoxy-A-homo-5a-cholestane-4.6-dione 
(CCCGLIX), 4-oxa-5-form.yloxy~5g-chole3tan^3--one (CCCCLX) and 
5--keto-3« 5--3eco-4-norchole3tan-3-oic acid (GCCCLXI) 
To a solution of 4p,5-epoxy-5p-cholestan-3-one (CCCCXXXIV) 
(2 g) in chloroform (30 ml) was added a solution of perbenzoic 
acid (2 mole equivalent) and a few crystals of p-toluenesulphonic 
acid monohydrate as the catalyst, and the reaction mixture was 
allowed to stand at room temperature for 7 days. The progress 
of the reaction was monitored by tic. The solvent was removed 
under reduced pressure and the residue was extracted with 
ethep. The ethereal solution was washed successively with 
water, NaHGO^ (10/.) and water and dried over anhydrous sodium 
sulphate. Removal of the solvent gave an oil which was 
chromatographed over silica gel (40 g), each fraction of 
2 5 ml was collected. Elution with light petroleum-ether(25:1) 
- 2 229 -
furnished (CGCGLIX), which failed to crystallize; V^  1735 
(lactone carbonyl), 1710 (C.~oarbonyl), 12 50 (-0—yO); 
6 4.8ni (2H, 3.03s(lH, G^^p-H), 2.2m (2H, C^-H2), 1.1, 
0.91, 0.8 and 0.7 (methyl groups). ' 
Analysis Found : G, 75.13; H, 9.71 
^27^42^4 J 75.31; H, 9.87,. 
Further elution with light petroleum-ether (20:1) 
afforded 4-oxa-5-formyloxy--5a-chole3tan-3-one (GCCCLX), 
crystallized from methanol (300 mg), m.p. 156°; 1750 mStX • 
with shoulder at 1740, 1190 cm~^ (6-lactone and formyloxy 
0 
carbonyl groups); 6 9.1s (IH, -0-C-H), 2.5m (2H, Cj-Hg), l . U , 
0.91, 0.81 and 0.7 (methyl groups). 
Analysis Found : G, 74.75; H, 10.08 
requires : G, 74.96; H, 10.2 5^. 
Further elution with light petroleum-ether (4:1) provided 
the seco acid (GGGgLXI), crystallized from light petroleum 
(350 mg), m.p. 148° m.p. 148-151°); \) 3200br Q IUcLA.. 
2650w (GOOH), 1700, 1710 cm~^ (-C-OH and G^-carbonyl); 6 9.8s 
(IH, GOOH; exchangeable with deuterium), 1.13, 0.91, 0.83 and 
0.73 (methyl groups). 
Analysis Found : G, 77.00; H, 10.80 
Galcd. for 026^44^3 ' 10.96'/ 
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3B-Chloro-5, 6a-epoxy--5a--chole3tane (GCCQLXIII) 
3p-Ghlorocholest-5-ene (4 g) in chloroform (35 ml) was 
treated with a chloroform solution of perhenzoic acid (1.1 mole) 
and kept at U° for 20 hr. Tnis mxx-uure was then washed with 
ice-cooled NaHGO^ {5/,), water and sodium thiosulphate solution 
and dried over anhydrous sodium sulphate. Evaporation of the 
solvent yielded a solid. Repeated crystallization from acetone 
gave the expoxide (GCCGLXIII) (2oS g) as needles, m.p. 39° 
(lit.^^^ mop. 89°). 
•Reaction of 3B-chloro-3a,6-epoxy-5a-ohole3tane (GOCCLXIII) with 
phenylisothiocyanate in the presence of lithium chloride;Gholest-
4-en-6-one (XLII) 
A solution of the epoxide (GCCGLXIII) (l g) in DMF (100 ml) 
was mixed with phenylisothiocyanate (3 ml) and lithium chloride 
(100 mg) at room temperatvire. The reaction mixture was reflxxxed 
tinder anhydrous conditions for 4 hr during which time the 
colour of the reaction mixture was changed from yellow to 
green and finally to dark brown. When the reaction was complete 
the reaction mixtxzre was worked up with ether, washed with 
water, NaHGO^ (5^), water and then dried over anhydrous sodium 
sulphate. Evaporation of the solvent gave an oily residue 
vriiich was chromatographed over silica gel (20 g). Elution 
with light petroleum-ether (20:1) gave a solid compound which 
was crystallized from acetone to give chole3t-4-en-6-one(XLII) 
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(700 mg), m.p. 110° (lit.^'^^ m.p. 108-109°); V 1680, 
1620 cm"^ (0=C-G=0); 6 6.2t (IH, C^~vinylxc proton), 1.1, 0.9, 
0.83 and 0.7 (methyl groups). 
36-Hydro:xy-5• 6a--epoxy-5a-Qhole stane (GCCCLXIY) 
Cholesterol (4 g) in chloroform (35 ml) was treated with 
a chloroform solution of perbenzoic acid (1.1 mole) and kept 
at 0° for 20 hr. The mixture was then washed with ice-cooled 
NaHOO^ (5X), water and sodium thiosulphate solution and removal 
of the solvent and crystallization from acetone gave the epoxide 
(GGCCLXIV) (2.5 g), m.p. 142° (lit.^^^ m.p. 142.5°). 
Reaction of 3B-hydroxy-5.6g-epoxy-5a-cholestane (GCCCLXIV) with 
phenylisothiocyanate in the presence of lithium chloride:Gholest-
4-en-6-one (XLII) 
A solution of the epoxide (CGGCLXIV) (l g) in DMF (100 ml) 
was mixed with phenylisothiocyanate (3 ml) and lithium chloride 
(100 mg) at room temperature. The reaction mixture was refluxed 
under anhydrous conditions for 4 hr. Progress of the reaction 
was monitored by tic. The reaction mixture was worked up with 
ether, washed with water, NaHGO^ solution (5?.) and water and 
dried over anhydrous sodium sulphate. Evaporation of the 
solvent gave an oily residue which was chromatographed over 
silica gel (20 g). Elution with light petroleum-ether (20:1) 
gave cholest-4-en-6-one (XLII), crystgillized from acetone 
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(650 mg), m.p. and m.m.p. 110°. 
33-Acetoxycholest-3~ene 
A mixture of cholesterol (50 g), pyridine (75 ml) and 
acetio anhydride (50 ml) was heated on a water bath for 2 hr. 
The resulting brown solution was poured onto crushed ice-water 
mixture with stirring. A light brown solid thus obtained was 
filtered under suction, washed with water and air dried. The 
crude product on recrystallization from acetone gave pure 
3p-acetoxycholest-5-ene (45 g), m.p. 114-115° (lit.^^'^m.-n.ll6°). 
3B-Acetoxy-5«6a-epoxy-5a-chole3tane (CCCCLXV) 
3p-Acetoxycholest-5-ene (4 g) in chloroform (35 ml) was 
treated with a chloroform solution of perbenzoic acid (1.1 mole) 
and kept at 0° for 20 hr. This mixture was then washed with 
ice-cooled NaHGO^ i5'/.), water and soidum thiosulphate solution. 
Evaporation of the solvent gave a solid which crystallized 
from acetone to give the epoxide (CCCCLXV) (2.6 g), m.p. 101° 
(lit.^^^ m.p. 101°). 
Reaction of 3S-acetox.y-5.6a-epoxy-5g-cholestatie (CCCCLXV) with 
phenylisothiocyanate in the presence of lithium chloride;Cholest-
4-en-6-one (XLII) 
A solution of the epoxide (CCCCLXV) (1 g) in DMF(100 ml) 
was mixed with phenylisothiocyanate (3 ml) and lithium chloride 
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(100 mg) at room temperature. The reaction mixture was 
refluxed under anhydrous conditions for 4 hr during which 
time the colour of the reaction mixture changed from yellow 
to green and finally to dark brown. The reaction mixture 
was worked up with ether, washed with water, NaHCO^ (5X) and 
water and then dried over anhydrous sodium sulphate. Evaporation 
of the solvent gave an oily residue which was chromatographed 
over silica gel (20 g). Elution with light petroleum-ether 
(20:1) gave cholest--4-en-6-one (XLII) which was crystallized 
from acetone (720 mg), m.p. and m.m.p. 110°. 
Reaction of 33-chloro-5.6a-epoxy-5a~chole3tane (CCCCLXIII) with 
lithium chloride; 36, 6B--Dichloro--5a-hydroxycholestane (CCCCLXVII). 
3B-c^lorochole3tane-3a.6B-diol (CCCCLXVIII) and 6p-hydroxy-
chole3t--4-ene (COUCLXVI) 
To a solution of the epoxide (CCCCLXIII) (1 g) in DMF 
(100 ml), lithium chloride (100 mg) was added at room temperature 
and heated under reflux for 4 hr under anhydrous conditions. 
The reaction mixture was worked up with ether, washed with 
water, NaHCO^ (5/f) and water and then dried over anhydrous 
soidum sulphate. Evaporation of the solvent gave an oil ;^ich 
was chromatographed over silica gel (20 g). Each fraction of 
2 5 ml was collected. Elution with light petroleum-ether(l5:l) 
gave (CCCCLXVII) (200 rag), m.p. 149° (lit?"'^ ^ m.p. 149°); v^  ^ ^^^ 
3450 (OH), 740 and 730 cm"^ (C-Cl); 5 3.8 m(lH, Wi=l6Hz, 
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C^a-H), 4.2m (IH, Wi=4Hz, Cga-H), 1.4br (IH, C^-OH), 1.0, 0.91, 
0.81 and 0.7 (methyl groups). 
Analysis Poimd : G, 70.6; H, 10.05 
Galcd. for : G, 70.8; H, lO.O}^. 
Further elution with light petroleum-ether (5:1) provided 
(GCCCLXVIII), crystallized from light petroleum (200 mg), 
m.p. 126° (lit.^'^^ m.p. 126°); V 3420, 3330(OH groups), 
735 (C-Gl); 6 3.8 mc(lH, Wi = l6Hz, G^a-H), 4.1 (IH, 
Wi = 5Hz, Ggtt-H), 1.6 and 1.4hr (2H, G^ and G^-OH), 1.0, 0.91, 
0.8 and 0.7 (methyl groups). 
Analysis Pound : G, 73.80; H, 10.70 
Gacld. for G2-7H4^G102: G, 73.88; H, 10.71?. 
Further elution with light petroleum-ether (2:1) afforded 
6(3-hydroxychole3t-4~ene (GGGGLXVI) crystallized from light 
petroleum (200 mg), m.p. 138° (lit.^'^^ m.p. 140); ^ ^ ^ 3500 
(OH), 3030W (C=G-H), 1650 (G=C); 6 5.5m (IH, G^-vinylic 
l>roton), 3.8m (IH, ¥i = 6Hz, G^a-H), 0.99, 0.9, 0.83 and 0.7 
(methyl groups). 
Analysis Found : G, 83.80; H, 12.0 
Galcd. for G^r^n^^O : G, 83,87; H, 11.97. • 
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6a-BpQxy-3a-chole8tane 
Cholest-5-ene (4 g) in chloroform (35 ml) was treated 
with a chloroform solution of perbenzoic acid (l.l mole) and 
kept at 0° for 8 hr. This mixture was then washed with 
ice-cooled NaHCO^ (5/^ ), water and sodium thiosulphate solution. 
Evaporation of the solvent gave a solid which was crystallized 
f2X>m aqueous acetone to give pure epoxide (3 g), m.p. 76° 
( l i t . 7 4 - 7 5 ° ) , 
60-Chloro-5-hydroxy-5cc-chole3tane (CCCCLXIX) 
A mixture of 5,6a-epoxy-5a-cholestane (10 g), 37/o HCl 
(500 ml) in dichloromethane (600 ml) was shaken for 20 minutes. 
Organic layer was washed with water and dried over anhydrous 
sodium sulphate. Removal of solvent gave 6p-chloro-5-hydroxy-
5a-cholestane (CCCCLXIX) (9 g), m.p. 120° (lit.^^^ m.p.121-123°) 
Reaction of 63-chloro-5-hydroxy-5a-cholestane (CCCCLXIX) with 
potassium thiocyanate; Cholesta-4t 6-diene (CCCCLXX), 5ci:-cholestan-
6-one (XXXVII). 5-hydroxy-5a-chole3tan-6|3-yl isothiocyanate 
(CCCGLXXI). 5-hydroxy-5a-cholestan-6-one (OGCCLXXII) and 5a-
cholestanorS.5"dl2'-thioxooxazolidine (CCCCLXXIII) 
A mixture of the chlorohydrin (CCCCLXIX) (3 g), potassium 
thiocyanate (2 g) in dimethylformamide (2 ml) was heated under 
reflux for 6 hr. Progress of the reaction was monitored by 
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tic. When the reaction was complete, the hot reaction mixture 
was filtered and the filtrate was extracted with ether. The 
ethereal layer was washed with water, NaHCO^ solution (5Z)» 
water and dried over anhydrous sodium stilphate. Removal of 
the solvent gave an oil which was chromatographed over silica 
gel (60 g) and fractions of 25 ml were collected. Elution 
with light petroleum-ether (20:1) afforded cholesta-4,6~diene 
(CCCCLXX), crystallized from methanol (125 mg), m.p. 90°; 
^ max. (C=C-H), 1620 cm"^ (C=G); 6 5.7mc (3H, C^, Cg 
and C,^-vinylic protons), 0.91, 0.8, 0.71 and 0.66 (methyl 
groups). 
Further elution with light petroleum-ether (18:1) gave 
5a-cholestan-6-one (XXXVII), crystallized fix)m methanol(200 mg) 
m.p. 98° (lit.^'^^ m.p. 98°). 
Elution with light petroleum-ether (l6:l) afforded 
the isothiocyanate (CCGCLXXI), crystallized from methanol 
(315 mg), m.p. 108°; \) 5600 sharp (tertiary -OH), 2100s 
(-N=C=S); 6 3o6m (IH, Wi = 3Hz, C^a-E), 1.0, 0.91, 0.8 and 
0.7 (methyl groups). 
Analysis Found : C, 75.41; H, 10.45; N, 3.01 
CggH^-^NOS requires : C, 75.45; H, 10.63; N, 3.14;^. 
Further elution with light petroleum-ether (9:1) 
furnished 5-hydroxy-5a-cholestan-6-one (CCCCLXXIl), crystallized 
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from methanol (350 mg), m.p. 152° (lit.^'^^ m.p. 153-154°); 
^ 3350 (OH), 1710 cra"^  (C=0); 6 0.96, 0.81, 0.77 and 
III A • 
0.66 (methyl groups). 
Further elution with light petroleum-ether afforded 
(CCCCLXXIII), orystallized from light petroleum (750 mg), 
S 
m.p. 179°; 3450, 3410d (NH), 1530 (-C-N ); 6 5.56 lilcxA • 
distorted d(lH, NH; exchangeable with deuterium), 3.5m (IH, 
C^a-H), 1.13, 0.91, 0.83 and 0.7 (methyl groups). 
Analysis Pound : 0, 75.44; H, 10.43; IT, 3.00 
G2gH4^N0S requires : C, 75-45; H, 10.63; N, 3.14'/. 
Reaction of cholesta-4,6-diene (CCOCLXX) with hydrogen chloride: 
Ghole3ta-3,5-diene (GCGCLXXIV) 
Dry hydrogen chloride gas was passed into a solution of 
cholesta-4,6-diene (CCCOLXX) (100 mg) in chloroform (15 ml) at 
0° for 3 hr. The solvent was removed under reduced pressure 
and the residue was crystallized from acetone methanol to give 
the expected product, cholesta-3,5-diene (GCGCLXXIV) (80 mg) 
in the form of needles m.D. 78° (lit.^'^® m.r). 77-7^5°). 
5.63-Dihydroxy-5a-chole3tane 
To a suspension of cholest-5-ene (2 g) in formic acid (88/, 
2 ml), H2O2 (2 ml) was added. The mixture was shaken at room 
temperature for 10 hr. Then it was diluted with water(200 ml) and 
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extracted with ether. The ether solution was washed with 
NaOH (2N), water and dried over anhydrous sodium sulphate. 
To the residue obtained by removal of solvent, methanolic 
KOH(25Z, 22ml) was added and the mixture was heated under 
reflux for 1 hr. Then the reaction mixture was acidified 
with HGl. The organic matter was extracted with ether. Usual 
work up, removal of the solvents gave an oil \4iich was 
chromatographed over silica gel (40 g). Elution with light 
petroleum-ether (10:1) gave the diol which was crystallized 
from methanol (l.l g), m.p. 126° (lit.^'^^ m.p. 125-126°). 
5-Hydroxy-5a-chole3tan-6-one (GGCCLXIII) 
5,6p-Dihydroxy-5a-cholestane (1 g) was suspended in 
acetone (10 ml) in a three necked flask fitted with a stirrer 
and a dropping funnel. The suspension was stirred for 5 minutes 
and Jones' reagent (2 ml) was then added dropwise from a 
dropping funnel in a course of 15 minutes. The temperature of 
the reaction mixture during the oxidation was maintained 
between 0-5° by external cooling. After the addition was 
complete, stirring was continued for additional 15 minutes 
and cold water (200 ml) was then added. The product thus 
obtained was filtered, washed thoroughly with water and air dried 
to give the ketone (CCCCLXXII), crystallized from acetone 
(800 mg), m.p. 152° (lit.^'^^ m.p. 153-154°). 
PART - IV 
The mass spectra were measured on an AEI MS-9 JMS D500 
mass spectrometer at 70eV using direct insertion technique 
at a source temperature of about 250°. 
The value (m/z) of the fragement ions from various 
compounds are tabulated below. The values in parentheses 
are the relative abundance (/) of the peaks with respect to 
the base peak taken as 100/,. 
5B-'Hydroxycholest-3-enor3.4-dl2'-meth.vlthiazole (CCOCLVI) 
Mt 457(12.0; O^^H^jNOS), 442(12.2), 440(40.1), 439(100; 
C29H45NS), 424(10.1), 416(5.3), 399(3.1), 398(3.8), 383(3.4), 
326(7.9), 303(3.8), 302(5.2), 299(4.2), 287(8.3), 286(7.1), 
270(3.9), 244(7.2), 243(3.8), 231(7.3), 230(8.0), 229(10.1), 
228(7.9), 216(8.1), 192(30.1), 191(54.2), 190(24.1), 181(29.8), 
180(33.9), 179(65.1), 178(38.7), 177(13.3), 176(31.2), 175 
(20.2), 164(26.0), 162(26„0), I6l(l6.2), 154(25.8), 152(21.7), 
150(22.5), 149(27.7), 147(37.1), 139(26.8), 137(38.5), 135 
(42.1), 133(24.7), 131(18.1), 129(19.2), 128(35.7), 126(29.8), 
125(19.1), 121(22.5), 119(20.1), 117(15.1), 115(19.2), 113 
(47.5), 109(26.8), 107(44.7), 105(34.7), 97(19.3), 93(44.8), 
91(54.7), 85(17.3), 83(30.3), 81(61.0), 79(54.3), 77(28.1), 
71(73.9), 69(76.1), 67(66.8), 65(24.2), 56(47.0), 53(26.0), 
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51(16.2), 45(35.5), and 41(60.2). 
53-Hydroxychole 3t-5-eno[3•4-dl2'-aminothiazole (CGCCLIII) 
Mt 458(13.2; C2QH^gN20S), 443(5.2), 441(40.2), 440(100; 
G28H44N2S), 425(15.3), 416(4.1), 399(2.9), 398(5.8), 383(4.0), 
527(8.3), 304(4.1), 305(5.4), 500(4.1), 286(4.1), 285(5.5), 
270(4.9), 258(4.1), 255(5.8), 251(11.2), 229(10.2), 228(9.3), 
217(12.0), 195(24.3), 192(36.1), 191(16.0), 182(10.2), 181 
(16.1), 180(28.5), 179(9.0), 177(22.2), 167(8.1), 166(8.8), 
165(14.8), 165(8.1), 159(4.9), 155(8.1), 147(5.8), 135(9.2), 
121(6.1), 119(8.2), 108(7.2), 106(12.1), 104(7.0), 95(18.1). 
95(14.2), 91(12.0), 85(10.0), 81(21.2), 79(15-5), 77(8.1), 
71(7.4), 69(22.2), 67(18.7), 65(12.0), 6l(ll.O), 57(47.2), 
55(45.1) and 45(75.5). 
Ghole3ta-5.5-dieno[5.4-d12'-methylthiazole (GCCGLV) 
Mt 459(100; CggH^^NS), 424(61.6), 598(12.5), 585(8.5), 
526(40.8), 299(9.1), 285(18.5), 284(25.8), 270(10.8), 258 
(9.1), 244(15.5), 245(10.0), 2 5 1 ( 1 5 . 8 ) , 250(58.3), 2 2 9 ( 2 1 . 6 ) , 
228(23.5), 216(51.6), 192(56.6), 191(72.5), 190(19.1), 181 
(41.6), 180(50.8), 179(77.5), 178(59.1), 175(29.1), 175(15-5), 
165(25.0), 164(29.1), 165(55.0), 161(35.8), 142(40.0), 151 
(55.0), 1 4 7 ( 5 4.1), 157(27.5), 1 5 5 ( 5 1 . 6 ) , 150(34.1), 128(52.5), 
126(27.5), 122(55.0), 119(55.8), 117(64.1), 115(72.5), 108 
(27.5), 105(51.6), 98(42.5), 96(86.6), 92(69.1), 84(22.5), 
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82(63.3), 76(64.1), 70(87.5), 68(85.0), 66(75.0), 59(33.3), 
57(31.6), 55(35.0), 53(24.1), 47(30.0), 46(47.5), 44(42.5) 
and 43 (92.5). 
5a--Qhole3tano-r6, 5-d12' -thiooxooxazolidine (CQGCLXXIII) 
Mt 445(8.3; C2qH^^N0S), 427(23.3), 426(3.3), 412(13.3), 
400(3.3), 394(5.0), 387(48.3), 386(6.6), 385(3.3), 384(2.5), 
370(18.3), 369(47.5), 368(7.5), 353(5.0), 334(11.6), 314(4.16), 
302(11.6), 287(6.6), 286(3.3), 273(8.3), 272(16.6), 248(6.6), 
247(7.5), 231(3.3), 229(4.1), 215(10.0), 214(9.1), 213(8.3), 
200(5.0), 188(6.6), 166(8.3), l6l(10.0), 159(16.6), 14^(6.6), 
147(15.8), 145(7.5), 135(16.0), 133(11.6), 121(11.6), 119(10.0), 
117(26.6), 115(27. 5), 113(11.6), 112(100; Or^n^^O), 107(15.0), 
105(13.3), 97(13.3), 95(25.8), 93(17.5), 91(14.2), 88(7.5), 
85(18.3), 83(23.3), 81(26.6), 79(19.1), 77(8.3), 71(18.3), 
69(27.5), 67(28.3), 57(39.1), 55(50.0), and 43(65.0). 
5--Hydrox.y-5a-chole3tan-63-yl iaothiocyanate _(CCGCLXXI) 
Mt 445(12; G2qH^^N0S), 427(30.2), 426(6.1), 412(22.3), 
400(7.9), 394(9.1), 387(68.2), 386(25.3), 385(17.1), 384(10.0), 
370(26.6), 369(68.4), 368(30.3), 353(26.3), 333(33.2), 302 
(33.2), 287(9.2), 286(5.8), 273(15.3), 272(27.3), 248(10.0), 
247(25.4), 231(15.2), 229(19.9), 215(22,2), 214(20.1), 213 
(18.1), 200(13.3), 189(12.0), 188(10.2), l62(ll.3), 161(19.7), 
160(17.8), 159(36.6), 145(42.2), 143(33.3), 137(42.0), 
- 2 242 -
135 (32 .3 ) , 121 (39 .3 ) , 119 (36 .3 ) , 112(100; CrjR^^O), 107 (34 .4 ) , 
105 (70 .2 ) , 97 (45 .5 ) , 95 (80 .2 ) , 93 (60 .3 ) , 91 (47 .6 ) , 88 (25 .0 ) , 
85 (36 .2 ) , 82 (60 .1 ) , 81 (76 .2 ) , 71 (60 .5 ) , 69 (75-9 ) , 77 (76 .3 ) , 
57 (80 .3 ) , 55(91.3) and 43 (96 .0 ) . 
4a-Chloro-3-aza-A-homocholest-4a-enor3«4-dltetrazole(C0CCXLIV) 
M- 458/460(18.0:6.0; C^yH^^N^Gl), 443/445(6.6:2.2), 
423(18.0), 422(22.0), 407(4.0), 34 5/347(5.1:1.7), 309(8.2), 
282(4.9), 259(6.1), 247(3.1), 217(4.3), 211(8.2), 198/200 
(100:33.3; CgH^^N^Cl), 189(8.7), 177(7.8), 164(15.0), 147(12.3) 
135(8.7), 133(12.1), 131(8.7), 121(12.3), 119(20.0), 109(13.0), 
107(17.8), 105(21.7), 95(22.7), 93(21.2), 91(21.0), 81(30.0), 
79(24.8), 71(21.1), 69(31.2), 67(24.1), 65(3.0), 57(35.8), 
55(81.1), and 43(89.1). 
» 
4a-Bromo-3-aza-A-homocholest-4a-enor3,4-dltetrazole(QCCQXLVI) 
Mt 502/504(27.0:27.0; O^rjE^^l^^Bx), 487/489(9.7:9.7), 
459/461(5.8:5.8), 423(74.7), 422(91.2), 407(31.2), 395(48.8), 
389/391(10.0:10.0), 309(43.1), 282(15.1), 242/244(100:100; 
217(11.8), 189(59.7), 177(47.8), 164(73.3), 147 
(57.8), 135(39.1), 133(33.1), 121(56.1), 119(49.0), 109(41.0), 
107(59.0), 105(49.1), 95(37.2), 93(32.3), 91(43.4), 80(42.0), 
77(61.1), 75(49.9), 69(60.0), 67(65.3), 57(62.3), 55(81.7) 
and 43(92.1). 
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3-Aza-A-homo-4a3-hydrox.y-6-oxo-3oc-ch.ole3tanor3» 4-dl tetrazole 
(CGGGXLIX) 
Mt 456(20.1; CgyH^^N^O^), 441(11.3), 439(10.2 ), 438 
(11.5), 428(92.1), 414(10.2), 413(10.1), 410(6.9), 400(8.3), 
395(6.1), 385(8.2), 382(7.4), 372(6.2), 358(10.5), 357(12.2), 
343(12.5), 331(27.9), 316(15.6), 302(7.5), 301(10.0), 288 
(17.2), 287(10.0), 286(12.1), 274(11.9), 273(23.2), 247(6.0), 
245(5.5), 219(6.5), 217(6.9), 207(17.0), 202(7.9), 201(5.8), 
194(6.9), 191(4.8), 189(7.1), 179(7.5), 165(10.0), 164(50.5), 
163(12.3), 161(9.2), 153(92.5; C^HgN202), 152(100; C^HgN202), 
151(27.1), 149(15.0), 147(17.1), 145(10.2), 137(15.3), 135 
(16.1), 133(10.1), 131(10.0), 125(9.4), 123(17.2), 121(20.1), 
119(19.5), 110(10.5), 109(22.8), 107(30.1), 105(21.5), 97(23.5), 
95(43.8), 93(32.5), 91(30.0), 85(12.2), 83(27.5), 81(47.1), 
79(37c2), 77(16.5), 71(48.1), 69(80.9), 67(49.2), 57(88.2), 
55(87.1), 53(16.2) and 43(84.8). 
4a,6-Dioxo-3-a2a-A-homo-5a-cholestanor3,4-d1tetrazole(OQCCLI) 
Mt 454(7.1; ' 439(16.1), 426(14.0), 424(8.2), 
412(16.3), 411(37.2), 396(22.8), 383(16.1), 372(5.3 ), 370 
(18.4), 369(4.8), 368(6.7), 367(4.9), 366(7.2), 356(5.3), 
355(4.7), 354(10.7), 343(5.3), 342(10.9), 341(5.4), 331(59.5), 
326(80.9), 325(12.2), 314(10.1), 300(13.5), 299(26.1), 298 
(100.0), 286(14.3), 285(10.1), 284(11.2), 270(11.3), 258 
(23.8), 247(12.2), 233(7.5), 231(10.0), 230(7.2), 219(10.5), 
- 2 244 -
217(7.9), 215(5.3), 193(8.1), 191(10.3), 189(9.8), 177(13.2), 
175(12.8), 173(11.9), 171(9.8), 162(13.1), 160(19.5), 159 
(17.9), 149(28.2), 147(33.2), 146(27.0), 135(29.2), 133(28.3), 
121(42.1), 119(29.2), 109(37.3), 107(36.5), 105(46.3), 103 
(45.0), 99(39.9), 97(43.1), 95(60.5), 93(51.8), 91(41.7), 
85(26.0), 83(33.8), 81(63.0), 79(47.3), 77(11.2), 71(52.3), 
69(72.1), 67(47.8), 57(80.2), 55(78.9), 43(61.0) and 41(40.2). 
3.7-Diaza-6-oxo-A,B-bishomocholest-4a-enor3t 4-dltetrazole 
(CCCCL) 
Mt 453( 5.8; Q^rjE^^^^O), 438(17.8), 425(7.2), 410(6.1), 
399(7.3), 396(8.5), 382(7.1), 368(14.1), 356(15.1), 340(5.8), 
332(15.9), 325(13.2), 314(6.0), 299(6.8), 298(5.8), 284(2.9), 
283(7.1), 270(5.2), 255(5.3), 244(4.2), 242(5.1), 241(4.7), 
228(6.9), 255(5.2), 202(4.9), 201(6.8), 189(7.1), 188(5.8), 
183(5.1), 181(4.9), 180(5.3), 174(5.5), 173(6.3), 171(6.8), 
163(10.0), 161(12.8), 158(9.7), 149(9.1), 147(10.5), 145(10.0), 
142(6.0), 135(12.1), 133(13.2), 132(14.0), 130(12.8), 123(22.3), 
117(17.8), 115(10.2), 109(19.1), 107(12.0), 105(26.2), 103 
(27.3), 95(40.4), 93(40.8), 91(49.0), 89(31.5), 85(50.0), 
81(21.8), 79(52.2), 75(15.0), 73(9.0), 69(48.2), 57(72.3), 
55(100.0), 43(65.2) and 40(94.1). 
4a-H.vdrox.y-3-aza-A.-homocholest-4a-en-3-one (GCCCXLVII) 
Mt 415(22.8; C^rjE^^m^), 400( 5.9), 387(100; C26H45NO), 
- 2 245 -
372(31.1), 357(56.2), 343(4.1), 342(5.0), 341(3.2), 339(2.2), 
338(2.3), 316(4.3), 314(2,3), 303(2.1), 302(5.0), 301(2.2), 
287(2.8), 286(5.0), 285(2.8), 276(4.2), 275(4.1), 274(10.1), 
273(4.7), 262(5.2), 260(3.8), 248(14.7), 247(33.3), 246(6.0), 
244(5.1), 234(10.2), 233(16.0), 232(33.4), 221(5.5), 219(5.3), 
218(15.1), 217(4.2), 204(4.6), 203(4.0), 202(3.9), 200(5.7), . 
119(3.7), 189(4.3), 188(3.9), 187(2.2), 180(15.2), 178(7.7), 
177(5.0), 176(5.0), 175(6.1), 164(6.8), 163(4.5), 162(4.1), 
161(6.7), 155(12.6), 154(7.0), 149(6.8), 147(9.9), 140(9.9), 
139(9.2), 138(16.5), 130(18.1), 128(l6.2), 127(l6.0), 125(56.3), 
121(16.0), 119(10.0), 112(88.2), 109(22.5), 107(25.2), 105 
(23.3), 99( 56.1), 95(39.7), 93(33.1), 91(24.5), 83(25.1), 82 
(41.5), 79(32.5), 71(18.5), 69(42.2), 67(44.5), 57(46.3), 55 
(78.1), 43(90.0) and 41(66.1). 
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